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VAK 624.131.3

Hocodue no pacyeram onpoOoBaBUSA IPYHTOB IIpy HH-
XeHepHHX H3BICKaHU#X s cTpomTenncTBa. M., Crpoitus-
nat 1976, 39 ¢. (Ilpouss. ¥ Hayd.-uCeaASA. HH-T U0 HHX.
M3EICKAHUAM B CTD-Be).

Hacrosiiee [locoGue cOmepKUT peIeHHS HECKOJbKHX
3ajlay, OTHOCAIUUXCA K BHIOODY HaUAYUIIEro IJIaHA HHXKe-
HEPHO-I'e0JIOrHIECKOro onpoOoBaHuUsl I'PYHTOB: BHIGODP METO-
Ja HCCJAeNOBAHUS, ONTHUMAJbHOE pasMellleHHe TOYeK Onpo-
OOBaHUA B CJOMCTOH TOJME H RX KOHIEATpauus B Bhipa-
00TKaXx, onpefeacHue He0OXOAUMOro uuciaa npod. Pekomen-
Jalud, BHITeKaloniue U3 3TUX pelleHuM, pacCUYHTaHml Ha
IIDAKTHYECKOE NPUMeHeHHe MHXXeHepaMHU-Te0J0raMy Ha yuda-
CTKaX W3LICKaHWH.

Ta6J. b. Puc, 2.

30213—362 o
i 047(01)—T5 UHCTPYKT.-BOPMAT. II Buim, — 12—75 © Crposmsnar, 1976




NPEAUCJIHOBUE

B nacroamem Iloco6uu ocBenialoTCa BONPOCH HHKEHEP-
HO-TFe0JIOTMYECKOr0 ONnpo0OBaHUS METOMAaMH MaTeMaTude-
ckol cratucTukd. [Tocobue cOnepKUT QAJNTOPUTMBEL IIPUHS-
THAl pPelICHUH HWHXKEHEePOM-reoJIOrOM B NPOCTEHIINX 3ajadvax
ONITUMU3ANNY ONPOCOBAHUA ¥ OISHKH HeOOXOTHUMOTO YHCAA
Haomonennn. OHO aZpecoBaHO HM3LICKATENAM-TIPAKTUKAM,;
U3JIOXKEHHBIA MaTepuaJ He TPedyeT OT UMTATE]A CIelyalb-
HOM MaTeMaTHYeCKOH IIQATOTOBKHY , pEKOMEHAYEMEIE IpOLey-
PH M3JIOXKEHK! MIOAPOOHO, aJrOpHUTMHLlI pPacyeToOB pacluca-
HBEl 110 IYHKTAM ¥ CONPOBOXKIAIOTCH NPUMeDAMH PaCUYETOB.

Manoxenue MaTepualia nocTpoeHo Tax, YTOOHl IOCJEN0-
BaTeJIbHO OTBeYaTh HA BONPOCH!, KOTOPHIE NPUXOIUTCA pas-
pemlaTh MHXKEHEPY-TeON0Ty B MPaKTUKe U3LICKaHUHM. BHaua-
Jie paCCMOTpPEHH 3ajiauy O BHIOOpE W3 psiaa METONOB HcCIe-
HOBaHu#A, OTJIUYAIONIUXCA II0 TOYHOCTH U CTOHUMOCTH, Ha-
nboJece MOAXOASAIIETO, 3aTeM 00 ONITHMAJAbHOM CCOTHOINCHUNU
qyucaa TeXHUYECKMX BRIPA6GOTOK M OTOUPAEMBIX M3 HHX npob
M 0 pacnpelefeHUd TOYEeK OnpoGOBaHUS IO paspesy CJAOUC-
Toi ToawM. Ilochaemuuin pasjiesn NOCBSIIIEH NPOUEAYpaM OIl-
peneneHuss HEOOXOAUMOrO UyKucaa HabMIONEHUR I JOCTUXKEe-
HUSI 3alaHHOW TOUHOCTU Y HANEKHOCTH OUSHKU HOPMAaTHUB-
HOTO 3HAUEHUS BapbUPVYIOIIETO MOKa3aTessl.

Pabora cocraBnena Kasx. TexH. HayK M. T. Ofzepma-
HOM U MJ. Hayu. corpynHuxoM D.I'. CiaenuoBeiM nox pyxo-
BOACTBOM JX-pa reoJ.-Muuep. Hayk M. B. Pana na ocHoBa-
HUM TEOPETHYECKHX Pa3palboOTOK, BHIMOJHEHHHBIX Jaboparo-
pueit MaTematTnueckux metonoB ITHUUNC.



1. OBIIHKE NMOJO)XEHMUSA

1.1. B nacrosmeM [locoOun u3MOXKeHH MaTeMaTHYeCcKue
NIPUEME], HNO3BOJAAIONIME NPHHEMATb HayyHO OOOCHOBaHHEIE
ONTUMAaJbHLEIE DEelIeHUs IPHU INIAHHPOBAHUM ONpOOOBAHUSA
MaCCUBOB I'PYHTOB. PekoMeHIyeMEIe aATOPUTMH MOJEJIHPY-
IOT cOOOpaxKeHusl, KOTOPEIMU PYKOBOACTBYETCA Ha INPaKTH-
K€ OTNBITHHIN HHXXEHEeDP-TeoJIOT, IPUHUMASA T€ HJIH HHHE Me-
TOAUYECKHUE PEINSHUS.

1.2. Pemenne u3bICKaTeJbCKNX 3akad, KOTOPHIM IOCBS-
IeHO AaHHOe nocobue, TpeOyeT TOYHBIX CBEJEHUR 00 HHIKe-
HepHLIX 3aja4aX, pemiaeMbIX OOHUHO INPOEKTHPOBIIHKAMHU
no pesyixbTaraM usbickanuii. B IToco6uu paccMmatTpuBaoTca
TOJIbKO WMHTerpaJdibHhle MHXeHepHHIe 3aJaul, T. €. TaKue, B
XOfe pelleHHs KOTOPHIX IPOU3BOAUTCA OCPeIXHeHHe Hepe-
IryJA9pHO MEHAIOIMUXCA B MPOCTPAHCTBE <CBOMCTB TFOPHEIX
nopox. IlpuMepamMu Takux 3ajmau gBAAOTCA pacder QUIBT-
PanMOHHOI0 pacxoja, OnpejejcHHe OCafKy COODYXKEHHH U
T. A. He paccMmarpuBarTcs 3ajaud, pelieHHe KOTOPEIX OI-
pepeJisieTcsl 3KCTpeMaJbHBIMH CBOMCTBAMM NOPOL B «cJa-
OOM 3BeHe».

1.3 AsnropurMuueckue pemeHHsl, pPEKOMeHIyeMhe Hac-
toamuM IlocoGuem, TpebyIOT KOJUYECTBEHHON XapaKTepHc-
TUKA H3yUaeMEIX I'DYHTOB. OTH CBEJIeHUs BCErJa HMEKTCH B
pacnopsixXeHuH HHIKeHepa-reoJiora ¥ UX KOJUYECTBO 3aBUCHT
OT 5Tala U3LICKAHUA M CTEMNeHH H3YUEHHOCTH panoHa Mc-
carepoBanufi. B cujy storo Hacrosmee [loco6ue Moxer
ObL'Th WCNONB3OBAHO KAaK NPH COCTABJGHWM NPOTpaMMEI pa-
60T, TaK 1 Ha BCEX 3Talax NPOBEASHUSA HU3BICKAHUH. D dex-
THBHOCTb HCINOJb30BaHUA H3J0XKeHHHIX B [locobum MaTe-
MaTHYECKHX METOAOB HAXOAHUTCS B NMPAMOH 3aBHCHMOCTH OT
I'HOKOCTH METOMHKM HM3BICKaHuH, o0beMa M KauyecTBa HHIKe-
HEPHO-TEOJOTMMIECKOR WHOOPMaluy, KOTOpas MOXKeT OHIThb
NpHUBJeUeHa AJS NJAHAPOBAHNA ONPOOOBAHMA Ha oOuepex-
HOM 3Talle H3hCKAHUHA.

1.4. Obmye nNpUHIMIELL, KOTODHIMHM OOLIYHO PYKOBOACT-
BYETCS HHXEHED-Te0JIOT B XOJe paboThl, OCHOBLIBAIOTCH Ha
ONLITE WHXEHEePHO-TEOJOTHYeCKUX W3LICKAHUA X BKJIOYAIOT
NPUHUUNBL: 0O6paTHOM-- CBA3H; MaKCHMyMa HHPOpManuH,
A aIrT a1y,

DTN NPUHIMNL He CBA3&HH ¢ MAaTeMaTHUECKHMR MOZe-
JISIMH TeQJIOTHYECKHX OOBEKTOB, M HE HAKJAABIBAIOT Clle-
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IIMAJbHEIX OTPAHUUYSHUH HA METONWKY HJIM pPE3YJbTaTH
U3BICKAHUH.

1.6. TIpuanun oGpaTHON CBS3U NPUMEHHTENLHO K HHXKE-
HEePHOH reoJIOTHH TpeOyeT CTPOHTh peleHHe Ie0JOTHIECKOH
3aJauyd Ha OCHOBE PE3YJLTATOB PEUICHUS COOTBETCTBYIOIIEH
MHXKEHEPHOR 3amaud. B IOpPCTUBHOM Cjyiae BO3HHKAeT pas-
DHIB MEXKIY I'€0JIoOTaMH M NPOEKTUPOBUIMKAMY, IIPENATCT-
BYIOIIUA 2(P(HeKTUBHOMY HCIIONL30BAHHUIO PE3YALTATOB OII-
poGOBaHHsI NPU IIPOCKTUPOBAHWH COOPYIKEHUH. YUeT BJHA-
HUA Pe3YJAbTATOB PEUICHUS HHIKEGHEPHOH 3aJa4H IIO3BOJSET
MaTeMaTHUeCKH CTABUTh H PellaTh KOHKPETHHIEC 3aJa9H HH-
JKEHEePHO-TEe0JOTHYSCKUX H3BICKAHUMH.

1.6. Heo0x0auMOCTh Pa3YMHOH IKOHOMUHM CPENCTB IIPH
HU3bICKAHUAX HAXOAUT BhIpaXeHHe B BUAE NPHHIHIA MaKCH-
MyMa HH(OpMAINU, KOTOPLIH BLIPAKAETCA B ABYX (POPMAJIb-
HO 3KBUBAJEHTHHX (QOPMYJIAPOBKAX:

1) MuppMu3anusa 3aTpaT AJs NOJYYeHUs 327aHHOIO KO-
AugecTBa MHGOPMALVN HJAM 3aNaHHOK TOYHOCTH pPe3yJabLTa-
TOB TIDH COCTABJEHHNU NPOTPaAMMEI U3LICKARHH U COIJIacoBa-

HUH €€ C 3aKa3uUuKOM;

2) mogqyueHUe MaKCHUMyMa wpHOQOpPMaUUH HIAXM MAaKCH-
MaJbHOA TOYHOCTH Pe3yJbTATOB NpHU (UKCHPOBAHHBIX 3aT-
patax, yTo 6OJbIIe MMOAXOAUT K NMePHOAY NPOBEIEHHUA HU3bIC-
KaHUH, XOrjaa Tpebyercs HauaydymuM o6pas3oM H3PacXono-
BaTb BHUIEJECHHEIE HAa U3LICKAHUSA CPENCTBA.

1.7. IlpuHuun agantauuy 3ak/a04aeTcsd B MHOTOIIATOBOH
KOPPEKLHH IJAAHA UHKEHEPHO-TEOJOTHUECKUX H3BICKAHUHA B
XOJe UX BLHIIOJIHEHUS 1O MEpE TIOCTYMJIEHAA WHPOpMauud O
CTPYKTYpe u3yugaemMoro o0nexra. Heob6xommMocTh ajmamnTta-
MY 00ycaoBJAEHA TeM (PAaKTOM, UTO TEOPETUYECKHEe pPelIeHHus
3aJ1au CTATUCTUUECKOTO XapakTepa COAEPXKaT B KavecTBe
NMapaMeTPOB HEUIBECTHHIE XaPAKTEPUCTAKU HCCIELYEMBIX
00BbeKTOB (HanpuMep, XaPaKTEPHUCTHKH CTEINEeHH HEOIHO-
POIHOCTH TPYHTOB — JHUCIEPCHM — B pasHHIX cJ0sXx). llia-
HBl OIPOOOBAHUS Ha NOCAEJ0BaTENbHEIX 3TAalax HU3BICKAHHU
ABJAAIOTCA KaK OBl MOCJAENOBATEJLHLEIMH NPUOIMKEHUSAMH K
TEOPETUYECKH ONMTUMAJbHOMY IIAHY, YTO MO3BOJSET Ha
3aKJIOYHNTEJNbHBIX 3Tanax cAeaaTh niaH onpoboBaHus OJIN3-
KM X TEOPETUUECKOMY.

1.8. [Tonxon X KOHKDPETHHIM 3ajadaM CTaTHCTHYECKOH
TEOPUU ONpPOGOBAHUSA, IO PE3YJbTATAM PEIIEHHS KOTOPHIX
CTPOATCS (POpMaJbHBEIE NPOLEAYPH YIIPaBJICHHS HHKEHEPHO-
[e0JJOTHYSCKUMY H3LICKAHHUAMHY, pas3OumBaeTcs Ha CJaeayIo-

e 3Tallbi.
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1) npuHsATHE TOH MJAM HHON MOJEJH HNPOCTPAHCTBEHHO-
PO pacmpeseseHHs CBOHCTB TI'DYHTOB, ONpeHeJdIoIUX pelle-
HHEe HHXXEHEePHON 3aJayu;

2) GoOpMyJauPOBKa- HHXEHEPHOH 3aJayd B TepMUHAX
IIPUHSTOH MOJEIH;

3) BHIOOp mapaMeTpoB ONTUMHUSALHUHU, T.€. TeX BEJHYHUH,
MakCUMU3alds UIM MUHUMHU3AUHUS KOTODPHIX ABJAAETCA 3ana-
UeH NCCAeTOBaHUA;

4) BuIOOpP mapaMeTpOB YNPAaBJSHUA, 3HAUEHHE KOTOPHX
MEHSeT BEJUYHUHY [apaMeTpPOB ONTUMU3AUHH U HPOUELYDPY
ONIpoGOBaAHHUS.

1.9. B xauecTtBe MOJeaH QA Pe3yJabTATOB 3KCIEpPHUMEH-
TaJbHBIX ONpeJesJeHH NoKasaTtesdeldl (PH3UKO-MeXaHHYECKHX
CBOMCTB TPYHTOB HCIOJAB3YEeTCS MOAE/Ab HE3aBHCHMBIX CJY-
YaWHBIX BEJHYHUH, NMO3BOJAIOLIAs IOJYYaTb COCTOATEAbHBIC
B Hay4YHOM OTHOIIEHUH NAaHHEle, HeOOXOAUMbBIe AJA NPOEKT-
HBEIX PacCUeTOB.

1.10. Pe3ayabTaT penleHHd HHXEHEPHOH 3ajauM (Beau-
YHHLI OCaIKH, (PU/JAbTPAUHUOHHOTO pacxoja, MOaBJeHH WU
T.I1.) ABJSAETCS B CUJY NPHHSATON MOAENH (PYHKIHEH CIy-
YARHBIX aPIyYMEHTOB (MOKasaTejied CBOHCTB TIPYHTOB) H,
MO3TOMY MOXKeT HPMHUMAThL PAa3JHUHbie 3HAYECHUA. TaKkum
00pas3oM, pe3yaLTaT pelleHds HHXKEHEePHOM 3agayd ToxKe
OKa3hIBAETCH CJAYVYAHHON BEJNYHHOU M XaPaxkTepU3YyeTCs
¢BOUM COOCTBEHHBIM pacnpefcsieHUEM, CPeIHHM 3HAYECHUEM
U JUucnepcuer.

1.11. 3apgaun pacyeTa COOPYXKEHHUM HA eCTECTBEHHEIX OC-
HOBaHHUX, KaK NPaBUJO, CTPOSATCS HA 3aMEHE PEeaJIbHHX OC-
HOBAHUA COOPYKEHHH (QUKTUBHOH OJHOPOAHOX CpeloH, Xa-
paKTepH3yeMOH ONMpeneJeHHBIMU 3HAUECHHUAMHU [oKasaTeled
CBOMICTB IMPYHTOB. B GONbIUIMHCTBE CJOy4yaeB pacyeTHas CXe-
Ma HJAM HMeeT BUI JUHeHAHON (QYHKIHHU, WK NONLAETCS JIH-
Heapu3auuu. B 5TOM cjayyae paccMaTPUBAETCHA CpPeLHee pe-
nieHue HHXCHEPDHOH 3ajaud, sBASONeecs JUHEHHON (QYHK-
NHUell CPeAHHMX 3HaUEHHMH II0KasaTeJed CBOHCTB IPYHTOB.
KputepneMm TounocTn (MJAH KoJawdecTBa HHPopManuu) Oy-
AeT XUCIEePCHs 3TOr0 CPeAHero 3HaueHusl, KOTopag H SBJd-
eTCA OCHOBHEIM HapameTpoM omntuMusanud. Ilapamerpamu
YVIIPaBJeHUA SIBASIOTCA PAa3JUYHLEIE XapaKTEPHCTUKH CETH
OnpoOOBaHHUs: KOJHUSCTBO IPOO M CKBAaXKHH, UX CTOUMOCTD,
cioco® pasMemieHus TOUeK ONpoOOBaBUA 1O CJI0AM, KOH-
HenTpanus npob6 B BHIpabOTKaX.

1.12. B xo1e MHXEHEeDHO-TeOJOrHUYSCKAX HUSBICKAHHH He-
U30eXXHO BO3HHKAET 3ajaua onpeAesJeHus HeoOXOAUMOro
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yyuchaa HaOJIOAEHUM A5 OLEHKH CpefHero 3HayeHus noxasa-
TeJsl CBOMCTB I'PYHTOB C 3apaHee 3aJaHHCH TOYHOCTLIO H
HaeXHOCTDIO.

PexoMeHngyeMmble MeTOAbl, PacCIpPOCTPANAIOTCA JHIObL Ha
T€ CAyYaH OLEHKH HeOoOXOAMMOTO YHCaa ONpefaedeHuud (¢u-
3UKO-MEXaHNYSCKUX HAX DUALTPANMOHHLIX CBOMCTB TIpPyH-
TOB, KOTZa B XOJ€ HHXEHEPHO-TeOJOIMHYECKHX H3BLICKAHUA
BBITIOJNHSAIOTCS CACAYIOUIUE YCJAOBUA:

1) neap paboTw opMyJaupyeTcs Kak 3ajauva OIEHKH
HEH3BECTHONO MaTeMAaTHUYECKOIO0 OXUAAHUA  [OKa3aTelsd
CBOHMCTB IPYHTOB;

2) pe3yabTaThl ONpelAeleHUA CBOHCTB IPYHTOB paccmar-
PHUBAIOTCA KAK CJAYYayHble HE3aBUCHMBEIE BEJUYHHB, NMOZYH-
HAIOLHECd HOPMaJbHOMY 34KOHY pacupe/le/eHns,

3) u3BeCTHA HeOOXOAMMAast TOYHOCTE H HaNEXKHOCTDH

OLIEHKH CPeAHET0 3HAYEHUS NOKasaress M0 pe3yJLTaTaM HC-
CJAEREOBAHASA.

1.13. Hacroamyio MeToauxy caenyer WUCHOJAb30BATh,
KOTZla BRHINOJIHEHA HHXKEHEPHO-reoJOrpyeckass CcbheMKa H
IPOBEJICHO NpeABAPUTEJbHOE BBIEJACHHE HHXKEHEPHO-Ieo-
JOruYyeCKHux 3JeMeHTOB. PacueTHas cxemMa HHXKeHepHOH 3a-
lauyd HOCUT JEeTepPMHHHUPOBAHHBIA XapakTep, B Hee BXOAAT
HODMAaTUBHbLIE HJH pACUETHhIC 3HAUYEHUA  IOKasaTeliel
CBOHCTB MpyHTOB. OueHKa NOCAEAHHX MU NPEACTaBASET CO-

60l OIEHKY HEH3BECTHONO MATEMATHYECKOTO OMKHIAHMSA TO-
KasaTeds.

1.14. Ha npaxTuxke pe3yasTaThl OIpeAcJeHHH CBOHUCTB
PPYHTOB MOXHO CYHTATh HE3ABUCHMBIMH IPH JOCTATOYHO
pelnkon ceTu onpobOBaHUS.

['urioTese 0 HOPMaJbHOM pacupelnegeHuy B GOJbIIHHCT-
BE CJAy4Yaes He INPOTHBOPEUAT Pe3yJAbTaThl olpeneaeHus Qu-
3NKO-MEXaHHYECKUX CBOHCTB.TPYHTOB B npeneax UHKEHED-
HO-Te0JIOIHYECKUX 3JNEeMEHTOB.

1.16. B nacrosmee BpeMA He CyLleCTByeT (OpMaJjibHOA
npoueayps O0OGOCHOBAHHOTO HA3HAYCHHS HANEXKHOCTH HOCJE-
ROBaHUA. B GOJBIIHHCTBE CcAy4YaeB NPOEKTHPOBUIHKH Y/OB-
aetopaioTca 959%-Ho#i HameXKHOCTbIO. TOYHOCTL OIEHKH
CcpeoHero 3HayeHUsl IOKasaTeas A0JXKHA YCTaHaBJUBATHCS
Ha OCHOBE COOOpaKeHHH KOHCTPYKTHBHOTO Xapakrepa IIo
MEPBLIM 3HAUYEHHAM pPEe3YJAbTATOB OIpeAeJeHHA HCCaenye-
MOI'0 noxasatens (noxpobHee 06 3TOM CM. HHUXKe).

1.16. Heo0xopuMoe YuCa0 ONpefeJeHAl 3aBUCHT OT CTe-
EHH HEONHOPOMHOCTH H3YYaeMOro I'PYHTZ M B OGOJIbINHHCT-
BE CJy4YaeB OHO HE MOXKET OBbIThb yCTAHOBJEHO 3apanee. Kax
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NpapuJIo, npeKpalleHne nponecca onpobosanugd (HJAH onpe-
JIeJIEeHUS CBOHCTB IPYHTOB B Ja0OPaTOPUH) MOXKET OLITh
000OCHOBAHO JIHUIIbL B [pOlecce NPOBEIRHHUS U3RICKAHHU, Ha
OCHOBE 00pPa0GOTKU NOCTyNawmen MHGOPManUuy O CBONCTBAX
IOPOJ OCHOBAHHUSA NPOSKTHDPYEMOr0 COOPYXKeHHA. MOMeHT
npekpaileHnss onpo0oBaHusa (POPMaJabHO AOVIXKEH ObITH CBA-
3aH ¢ JocTuxKeH¥eM TpeOyeMOH TOYHOCTH DPe3YJAbTATOB HC:
caeroBanusl: aub0 CpegHero 3HaYeHUs H3yyaeMoro moxasa-
TeJas, aubo cCpenHero 3HaueHus pes3yiabTaTa pPelleHUS WHKe-
HepHON 3a[ayM, B KOTOPOH MAHHBIM [I0KA3aTeNb HCNOJb3Y-
ETCH.

1.17. OCHOBHOE NPEUMYILSCTBO TAKOIO IIOAX0AA COCTOHUT
B MaKCUMaJbHOM UCHOJb30BAHUM HEINPEPHIBHO IIOCTYIIAIO-
el B xome omrpoboBanus uHPopManuu. OCHOBHON HELOCTA-
TOK-—B I[POTHUBOPEUUH € CYLUIECTBYIOLEH IPaKTHKOU opra-
HU3AalUUY YU IJIAHUPOBAHHSA HIBICKAHHH, KOrjga o0beMH pa-
00T JUMUTHPYIOTCS 3apaHee COCTaBJAeHHHIMY IPOrpaMMaMu
1 cMeraMu. Tak kax H3bexaTh TOr0 HeJAOCTaTKa, OUeBHA-
HO, HeBO3MOXKHO, B HacrosmeM 1locobum paccMaTpHBaIOTCA
IBa moaxXoda K 3ajaue OLeHKH HeoOXOAMMOro uyMcjia Oolpe-
JeJeHUH, OCHOBaHHbBle: NEepPBHIH — Ha HEmpepblBHOM (TOgyHee
MHOIOINAroBCcM) M BTOPOHM — Ha JABYXINIAroBoM IJIAHHUDOBA-
HUM HCCJAeNOBAHHH CBOWCTB I'PYHTOB. B 3aBHCHMOCTH OT
KOHKpeTHOH 06CTaHOBKH HAAJIEXKHUT HCIO0Ab30BATh TOT HJ/H
dHOHN m3 3TuxX nytefi. O6a oHm, 1 B ocoOeHHOCTH INEpPBLIH,
Hanbosee 3pheKTHBHE INpH IJAHUPOBAHUM U NPOBEAECHNU
JODPOTOCTOSIM KX HCIBLITAHNH,

2. BbIBOP METON OB OIIPEAEJIEHHUSA
NMOKA3ATEJIEN CBONUCTB I'PYHTOB

2.1. BeiObop Tex MAM WHBIX METONOB HM3y4YEHHS CBOMCTB
PPYHTOB ONpenessierncs ILejeBLIM HasHauenueM padoT, 0co-
OeHHOCTAMH O00beKTa H3LICKAHUH ¥ PeaJbHBIMU BO3MOKHO-
CTSIMH H3bICKaTeJbCKOH opranndanun. OOocHoBaHuE BLIOO-
pa MeTOIOB B mpollecce Pa3paboTKH NPOrpaMMEl HHXKEHEP-
HO-TE€OJIOTMUECKUX H3BICKAHUH OCHOBLIBAETCH HA COOTBETCT-
BYIONIMX YKa32aHUSX HOPMATHUBHO-METOJHYECKHX [JOKyMEH-
TOB B COUSTAHHH C NPEABAPHUTEIBHBEIMU COCOpa>keHuaMu 00
WHXXCHEDPHO-Te0JIOTHUECKNX YCHAOBHAX IJomanky. B cooT-
BETCTBUY C 3THM VCTaHABJIMBAIOTCS METOAB U 00BEeMBl Ofl-
poOOBaHUS U ONPEAEAILTCS CTOUMOCTL paldoT,

2.2. Ilpy nmpou3BOACTBE U3LICKAHMH MHCIOJb3YIOT IUIHPO-
KHEe KOMIIJIEKCH MeTOJIOB MCCAeI0OBaHHsA, YTO CBA3AHO CO
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CJIOXHOCTBIO H3yuaeMono odbexra. B npolecce U3LICKAHUM,
[IoCJ€e OUEHKH CHUCTEMATHYECKHX OIUOOK M yCTaHOBJICHUSA
PasMUHLIX KOPPeJdLHOHHBIX CBf3eH, BO3HHKAeT HEKOTOopasd
cso0ozia BLIOOP2, B YACTHOCTH MEXAY TOUHLIMU ¥ IPyOHI-
M#, NPAMBIME U KOCBEHHBIMU MEeTOJAaMH H3YUeHUA CBOHCTB
rpyaToB. C pasBuTHeM 3KCMPeCcC-MEeTOH0B, [MOJEBBIX U Teo-
(br3uUeCKUX METONOB BOMPOC O BHIOOPE MEXIAY TOUYHBIMHU H
JOPOTUMU MeTOAaMH, C OJHOH CTOPOHBI, H I'DYOBIMU U JIellle-
BbIMH, C APYroi, CTAHOBHTCS BCce 00Jiee aKTyaJbHHIM.

Bui0Op MeXAY TOYHBLIMH H rpyObIMM METOAAMH

2.3. M3 nperycMOTPEHHEIX NPOTPaMMOR METOJOB Olpe-
JEJIEHUSl CBOUCTB I'DYHTOB* CJACAYeT BHIOMPATh TOT, KOTOPHH
XapaKTePU3YETCA MAaKCUMYMOM BEJIUYWHBIL:

1
0; = g, Va_z: g (1)

rie o;— CpeAHeKBaJApaTHYHOEe OTKJIQOHEHHEe Pe3yJabTAaTOB
3KCINEPUMEHTOB, BRIIOJMHAEMEIX [-M METOHOM (CIIO-
co0 ero pacyera cM. B IPHJAOKEHUH ) ;

C; — CTOUMOCTb €AUHUYHOTO 3SKCIEPHMEHTa, BHIIIOJIHS-

€MOTO [-M METOJOM.

Beanuuna 0; noayuuiaa HauMeHOBaHHe 3S(M(PEKTHBHOCTH
[-r0 METOJA, a CaMO NPABUJIO—KPUTEPHUS MakKCHMyMa 3(-
dexkTuBHOCTH (KMD).

2.4. Bui6op Merona no KMD obecneyuBaer B paccMarT-
PUBAEMEBIX VYCJAOBHUAX MakKCHUMaJbHYI0O TOYHOCTL OLEHKH
CpenHero 3HayeHus noxasatedasa Npu QUKCAPOBAHHBLIX 3aT-
paTax Ha HCCJASAOBAHUS UJAM MUHHUMHU3MPYET 3aTpPaTh JJs
JOCTHXXKEHHUS 3apaHee 3afaHHON TOYHOCTH.

2.5. B coorBerctBuE ¢ KMD pelienne Bompoca O BBHIOO-
pe OLHOTO U3 OBYX KOHKYDHUPYIOIIHX METOJOB, OTJAHYAIO-
HXCA MO TOUHOCTH, CBOMUTCHA K MCCACNOBAHUIO BhIpaXKe-

HHUSA:
0212 Co
— =, (2)
o O
IIpy BBHIMOJIHEHHHN YCJAOBHA << INPEANOUTEHHE OTXAETCH
NePBOMY METOAY, B NPOTHBHOM CJydyae—BTODOMY.
Boibop Mexay npsamMbIMH MU KOCBEHHBIMH METOJMAMMU
2.7. NmeeTca npaMoOil U DOPOTOCTOANIME METOJN ONpene-
JEeHUSA nmoxasateass Ly O CTOEMOCTbIO €AUHHYHBIX OIPEHe-

* HMeroTca B BHAY METOARL, HE UMEIOILUE CHCTEMATHICCKUX OIIMOOK.



flenn# cp. V3BecTHO Takxe, uTo Mexjy nokasarteaeM Ly H
HEKOTOPHIM JPYIUM OPOCTEHIIMM IoKasaTteaeM Ly uMeeTcd
JUHEHHAs KOPPENANHOHHAA 3aBUCUMOCTb ¢ KO3(PPULHEHTOM
Koppeasuuu r (cnocod pacueta kodbduHeHTa KOPpEs-
LMK U YDaBHEGHUS PErpPeccHMru MNpHBedeH B TIPHIOKEHUH).
Torpa uenecocoGpasno MCMOJL30BATh YPABHEHHE KOppess-
HHOHHOH CBA3H Luy=[(Lx) Ans 3aMeHbl JOPOTOCTOSIIUX
NPAMEIX ONpelesJeHul JemeBLMy onpeneacHusamMu Ly ¢ noc-
JSAYIOIIMM BRIUNCJASHMEM 3HaueHuyt Ly MO 3TOMY ypaBHe-
HUIO.

IIpu >TOM CaeayeT pemiuTb BONPOC, AOCTATOYHO JH TeC-
Ha KOppeJfillnOHHAas 3aBUCHMOCTb, 4TOOH mnomobHast Mpo-
LeAypa Obuia ompaBiaHa. Ecau 3ajauedl sIBJsSETCA OLIEHKA

CpefHero 3HaueHus moxasateas Lp, OTBET jgaerTcd C/AeLyIO-
M TIPABHJOM: NPpHMeHeHHe KOCBEHHONO MeToja OLEHKH

Ly nmepecueToM uepe3 ypaBHEHHE perpeccud Lenecoob6pasHo
NPH YCJAOBUY BLINOJHEHHUS HEPABEHCTBA

o>} o, ®

rie |p| — aGconmoTHas BeaMUMHa HCTUHHOTO KO3(duilneH-
tra xoppeasiuuu, Hepasencrso (3) sABJasieTCsl MO-
nudpuxanuer KMD (1).

2.8. Ha npaxTtuxke MHI pacnosaraeM Japmb CTaTHCTHYEC-
KUMHY OLeHKaMy p—BHIOODOUYHLIMU 3HAUEHUSAMH KO3(P(HIU-
eHTa Koppeasauuum r. UToOn nabexaTh OmMHUGOK NpPHU pelle-
HUY BOOPOCa O BLIOOPE TOIO HJAM HHOTO METONa, HALJEKHUT
IOCTYIATh HUKECAEAYIOUUM 00pa3oM.

2.9. B Tex cayuasx, Xoraa BHOOpPOUHOE 3HAYEHHE

C

lr|> J/ £, crenyer 8 (3) ucnoAb3OBATh HHKHIOW JOBe-
N

DHTEJNbHYIO I'PaHully KO3(pODHUMEeHTa KOPPeasilUU Fg , TAE

—
O—YPOBEHb 3HAUUMOCTH; €CIH |r|<< VE-’L-——BepxaHrom
Il

TPAHULY rq . Ecay npu 2TON 3aMene 3HAK HCXOJAHOTO HEpa-
BEHCTBA He U3MEHUJCH, TO BLIOODP OCYLIECTBJASETCH B COOT-
BeTcTBUH ¢ KMD3. IIpu nepeMeHe 3Haka HA IPOTHBOMOJIOXK-
"t KM® ne npaetr oTBeTa Ha BOMPOC 0 BhGOpe MeTona. B
9TOM cJywae HeobXoauMo Jub0 yBeJAWYUTL O00BEM Mapad-
JeJIbHLIX oNpenesenui aas 0oJiee TOYHON OLEHKH BeJHYHHEI
p, Au00 BOCMOJL30BATLCH I/ BboIOOpPa METONa KAKMMHU-TO
APYTUMHU cooOpaxeHusiMu (HanpuMep, CcOOOpaXKEHUAMMU
yno0OcTBa, GRICTPOTHI NpPOBeAcHUs paGoT u T. n.). as Toro
4TOOH YOPOCTHUTDH NOJbL30BaHue KputepueM (3), COCTaBJEHBL

10



goMorpamMMel Adas 95 u 999% moBepuTeNbHHIX BEPOSATHOCTEH

(puc. 1)*.
2.10. Pemenne Bonpoca ma ocuoBe KM, kak u B 1. 2.4,
obeclieyriBaeT AOCTUXKECHHUE MaKCHUMAaJdbHOM TOYHOCTY OICH-

—

Puc. 1. Homorpammnr ans BeOopa METOZA MO KPHUTEPHIO Irlz 5_1'

npu 10<CNux<< 100 npu yposuax sgauunmocru 0,05 u 0,01

K¥ IpH (QUKCHPOBAHHBIX 3aTPaTax WJAM MHUHUMHU3AIHIO 3aT-
paT AJis JOCTUXKEHUA 3aJaHHON TOUHOCTH.

[Ipumeps! BLIOOPA MeTOA ONpEENeHUs
CBOMCTB I'PYHTOB

Ilpumvep 1. Ilpu us3yuenuu CyrJIMHKOB Ha TEPPUTOPHH
crposmierocss B Pasanckoin oOGgaacry duaunana 3-ga 3UJI
HAPAAY C AOPOTOCTOSIUMU IUTAMIOBLIMH OIPEAEHCHHUSIMHA

* TexHuka HCMNoOJb30BaHUA HOMOrpaMMBl OYAET paccMOTpeHa HHXKe
Ha KOHKPETHOM npHMepe,

11



nehopMUPYEMOCTH CYIJIMHKOB NPOM3BOAUIKCE 00Jee Jeme-
BbIE KOMIIPECCHOHHBIE HUCIBITAHHS. YPaBHEHUE perpeccuu H

KOO PUNUEHT KOPPENAANUN MEXAY Pe3yabTaTaMy IITaMIIO-
BHIX ¥ KOMIPECCHOHHEIX MHCHOEITaHMA (cnoco® pacuyera B
NPUNTOKEHUH) TAKOBHI:

Epp =T1,18 Epgypp — 35,55

r=10,94 npu N, = 13 nap.napaniensHnx onpeneneHus.

[Tpu pemerum Bompoca o BbIOOpPe MeToAa OymeM HCXONUTH
U3 NpejCTaBJieHNsl, YTO INTAMIIOBLIE HCHBLITAHHSA JAIOT MC-
THHHBIE 3HAYCHHS MOAYJAA AePOpMaludyd, KOMIIPECCHOHHBIE
XKe—JINIIb HEKYI0 KOCBEHHVIO XapaKTEeDUCTHKY, UIEHHOCTH
KOTOPOH COCTOMT B BO3MOXKHOCTH IIepex0ja K 3HaAUEHHAM
Emy ¢ moMonbio ypaBHEHUs perpeccun. OnpeneisieM CTOH-
MOCTH TIPAMOTrO ¥ KOCBEHHOIO OTIpelreNIeHuU .

CTOUMOCTh €IMHHYHOI'O MCHBLITAHWUS TPYHTA IUTAMIIOM
naomanpile 95000 cm?2 B 1wypde HArpyskom m0 O KIrc—
440 py6.*

IIpoxoaka mypda rayouHor no b Mm—267 pyo.

Htoro cn="707 pyo.

CTOUMOCTL KOMIIPECCHMOHHOIO HCHBITaHust — 29 pyo.
Ot6op MOHOAUTa—T7 PYO.

Ilpoxonka mypdpa—267 pyo.

HUtoro — cxk=303 py®o.
TakuMm o06pasom,
Cx 303
V=V -0
Tak kak r=0,94, To no nepapeHcTBy (3)

Cx

r> g 0,94 >0, 65.

Huxxusa rpanuiia BEIOOPOYHOTO KO3(MpHUMEHTA KOPPess-
UK 1 959, ="0,76 (CM. MPHJIOKEHUE):

C
rogoy > ]/i . 0,76>>0,65.

* COOpHHK lleH Ha NPOEKTHBIe M M3BICKaTeJbCKHE gaﬁo'rhl IJISL CTPO-
uTeaneTsa, 4. 1. M., Crpofiuspar, 1967, ta6na. 187, § b; ra6a. 220, § 7a;
TabJa. 186, § 1.
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3HaK HepaBeHCTBA He H3MEHHJCH M, CAeNOBATENbHO, Mpel-
NMOYTHTEJLHEE METOX KOMIPECCHOHHBIX HCIIHNITAHUN C OlEH-
KOH UCTHHHOIO MOAyJAa jAedopManuu (WITaMIOCBONO) depes
ITPUBEIEHHOE BhIIIE YPaBHEHHE PerpecCuH.

Npumep 2. PaccMoTpuM BOIpPOC O BelOOpPEe MeTOAA HC-
CJACAOBAHUSA JJS OLEGHKA MOAyAs Aedopmanuu gaeccos y-
Hai-J{HeCTPOBCKOTO MaccHuBa. 3JeCh BHINIOJHEHO 48 mapaJi-
JeJbHEIX ONpPEeAeJEHHA IITaMIaMH U B KOMIPECCHOHHBIX
mpubopax. [1o Nx=—48 napaanespHHM ONpEACHCHUAM ==
=0,33 ¥ HepaBeHcTBO (3) He BemMoOJAHSeTCHd, MCIONL3YH
BEPXHIOI0 TDaHUIy JMOBEPHTEJbHOTO HHTEpBaJa rgsy =0,66,
moTygaem

!'95% — 0,56 < 0,65-

Tax xax mepaBencTBO (3) He BHIICJHSAETCS, TO CJAEAYyeT OT-
naTh HPeNodYTeHHe NPAMOMY (LITaMIOBOMY) METOALY H3Y-
YeHUA AePOPMUDPYEMOCTH.

C napyro#i cropoHEl, HJISI JIECCOB BBISIBJAEHA TecHas CBA3b
MOAYJA jAedopMaluy C IOKasaTeJeM JUHAMUYECKOH IeHe-
Tpanuu (H—mpuBeneHHOE YHCA0 YAaPOB)

Epr=43,4H +10,9; r=0,87; Ny = 26.

IIposepuM wesecoob6pasHO JH TPOAOMKATHL IITAMIIOBBIE
HUCIBITAHUS UM MOXKHO ON'PAHMYUTHCA NUHAMUWUECKOU IeHe-

Tpauued (CTOUMOCTE €IMHUUHOTO ompeaenenusi—21 pyo).
OTHOIIEHNE CTOHMOCTEH

Cx
V e V707 =0, 168.

Ob6pamasce K HepaBeHc'nBy (3), menaeM BBIBOJ, UTO H IPH
CYIIECTBEHHO MEHbLIIEH BeMUYMHE KO03(Q(UIUeHTa KOoppedid-
LMY IIPU HUCCAeqOBaHUK JeccoB lyHah-I[eCTpOBCKOTO Mac-

CHBa ODOINEHUS B AaJbHEHIIEM NPEAMOUYTHTENbHO HCIIOJ/Ib-
30BaTh NEHETPALLHUIO.

[Ipumep 3. Mcnonn3oBaHrne HOMOrpaMMHI.

Urobb n3bexaTb HECAOXKHBIX, HO 4aCTOo ITOBTOPSAIOIIUXCA
BHIYHMCJASHUN AOBEDPUTENbHBLIX I'DAHUI KO3(PPHUIHEHTOB KOP-
pensuyMu npu ucnonab3oBanun KM, ma puc. 1 npuseneHs
cnelyanbHble HOMOTPaMMBl AJs ypoBHed 3nadumocta 0,05
u 0,01. HomorpaMmbl moO3BOJISIOT IPUHAThL pelIeHHe O BEIOO-

pe MeTORXa IO KPHTepuio |r|= '/ -gﬁ-n'pﬂ 10<C N << 100.
I1
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[Iyctb, Hanpumep, no pesyastataMm 30 napanieibHBIX
onpejeseHuii TpedyeTcsa NPUHATL pellieHHe O BHOGOpE METO-
A il
C
na npu |r|=0,8 H]/c—“- =0,5. Ilyctb ¢=0,05. B Touxe
1§
Nm=30 ocm abcumcc HOMOrpaMMHB BOCCTaHaBJAHBAEM
NePHCHAUKYASP OO0 nepeceuenus ¢ xkpuskiMu 0,8. Iloaydaem
BEPXHIOI0 U HHUXKHIOIO JOBEPHTENBbHYIO I'DaHULK AJs o (paB-
Hole cootseTcTBenno 0,90 u 0,62). Huxuas nosepuTeabHad
rpaHuNa HAXOLUTCH BLIIIE TOPU3OHTAJBLHOH JUHHH C OPAU-

-] cK'
ATOH’ l/ — ==(),5.
. n

CaenoBaTeJIbHO, KOCBEHHBIA METOX NpeqilOuTUTEbHEE.

Ecan Bepxusigs A0BEepUTENbHAA TPAHKIA JEXKUT HUXKE IO-

Cx

PH30OHTAJNBHOH JIHHMA ¢ OPAWHATOH )/ -—, TO NPENNOYTH-
Il

TeJbHEE NPIMON MeTOJ OlleHKH nokaszarenss. B Tex cayua-

—

X, KOTJa ]/3‘1- IOTIaJaeT B HHTEPBAJ MeXAY 3HAYCHUSAMY
n

BEPXHEH ¥ HUXKHEH IPaHHUl, NJOBEPHUTEJBLHOr0 MHTEpBaJa A

KO3 (PHUUEHTA KODPEaALUHM, BEIOOD MeToJa HCCJAeHOBaAHUSA
onpepensercs ¢GaxkTopaMu, He yuTeHHBIMH B KMD.

OuneHka HOPMATHBHOIO 3HAYEHHS HNOKasaTeJs
M €ro AMCNEpPCHH IO PA3HOTOUHBIM HAOAIOAEHHUSM
(BKIIOUYas KOMIJIEKC MPAMbIX
M KOCBEHHBIX MPU3HAKOB)

2.11. Bo Bcex cayuasxXx HCMNOJb30BAHUA Pa3HOTOUYHHIX
(B TOM guCJae NPSAMBIX U KOCBEHHHIX) METONOB HCCJEI0BA-
HUA PU3NKO-MEXaHHUUEeCKUX CBOHCTB I'PYHTOB Ha 3aBepIUalo-
HeM 9Tane HCCaefOBaHUA HeOOXOAMMO HCMOJbL30BaTb BCIO
HaKOIJIEHHYIO WH(GOPMAUHIO MAJA MAaKCHMaJbHO TOYHOH
OIIEHKM HOPMAaTHBHHIX M DaCUeTHHIX 3HAUCHUH IIOKasaTeseH.
[Ipu sTOM HamJEXKHUT HCIOJb30BATh BCE He3aBUCHUMBIE (T. €.
BBLINIOJIHEHHLIE B PA3HBIX TOUKAX MacCHBa) ONPEACJCHUA HC-
cJaeayeMoTo ¢BoOHcTBa. K3 yucaa napanajenbHHX OIpeaene-
HUH (BRIIONTHEHHEIX B OAHHUX H Te€X XK€ TOUYKax IPSAMBIM U
KOCBEHHHM METORAMU JJS YCTAHOBJECHUS KOPPEISIUOHHOH
CBSI3H) HCMOJb3YIOTCS TOJLKO NMPSAMBIE; KOCBEHHBIE HE FAIOT
B 3TOM CJydae HUKAKON AONMOJHUTEJLHOH HHGMOPMAIUH.

2.12. OnHoBpeMeHHRIA YUeT pe3yJbTaToB IPAMBIX Ly
KOCBEHHBIX Ly ONpeleNIeHUA OCYINEeCTBJAAETCH TO (GopMyJe

14



Iy
— f==1

L... -
Nu+ ¥ Ny

f==1

K (4)

rae Ly — oOlleHKa cpeaHero 3HaueHHus IIOKaszaTedas MO pe-
3yJbTaTaM NPAMBIX OnperesJeHuH;
Ng —uucio ompefiefieHult moxasatedsi Ly NpsIMBIM Me-
TOJOM;
< onenky CpeIHUX 3HAYEHHH TOTO XK€ MMOKA3aTeNd,

BHITIOJIHEHHEIE [IePeCUeTOM II0 YDaBHEHHAM per-

DEeCCHH HHTEPECYINEero Ha¢ INoKasaread ¢ j-M

KOCBEHHBIM NpU3HakoM o N; onpelesJeHUIM KOC-

BEHHOr'0 NMPU3HAKa;

r; — K03QpUuIHeHTH XOppensillud, XapakTePU3youue
TECHOTY HCHOJL3YEMBIX JHHEHHBIX KOPPEASIHOH-
HEIX CBfI3€H MEXAY NPAMBIM H KOCBEHHBIM IIOKAa-
3aTeaAMH.

n — obmee gucao (=1, 2, ..., #) HCNOJB3yEeMBIX KOC-
BEHHBIX PA3HAKOB.

2.13. Ouenky L no dopmyne (4) caeayer MCIOJIL30BATh
B3aMeH oObBIYHO ymoTpebasioierocs cpenHero apupMeru-
YE€CKOr0, BEIYHCAAEMOr0 TONLKO IT0 NPAMEM HJIH TOJLKO IIO
KOCBEHHBIM OIIpeneNeHUIM. ~

2.14, lucnepcus 5TOR KOMNJAEKCHOR oOleHKH L paccyHs
TRIBAETCS 10 popMydae

P (4)

N€e Ofn — AHCIEPCHS NPAMBIX ONpPeJeaeHH, PaCCUNTAHHAS
OOBIYHEIM CITOCOO0M (CM. ITPUJIOKEHHUE).

2.15. JloBepuTeJbHHI HHTEPBAJ JJisi HEU3BECTHOrO HC-
THHHOrO 3HaveHuss ML npu uCnojb30BaHWUH OUEHOK (4)—
(4’) 3zamerHO cyxaercs (cM. npuMepsl). OueHKa AUCIEPCUN
(4”) sBagercs npubnuxeHHoi. [Ipm npaxTHueckux pacye-
Tax LeJecoo0pasHo IMUPUHY JNOBEPUTENLHONO HHTEDPBAJA
pPaCCUUTHIBATL MO NPAMBIM ONpENENEHUAM, I[OMelllas ero
neHTp B Touke L, paccuntaruc#t mo (4). Ouenka (4") cay-
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KHAT AJS1 OPHEHTHPOBOYHOIO CYXKJICHUSA O BEJHUYHHE II0Jyda-
€MOI0 BHIUT'PHIINA B TOWHOCTH.

2.16. Ilpn ucnosb30BaHMH DPa3HOTOYHEIX OPAMBIX OIpe-
ICICHUA OJHOTO M TOIO Xe IokasaTeas (OpPH OTCYTCTBHH
CHCTEMAaTHIECKUX PACXOXKICHNH) cpelHee 3HAUeHUE Pe3yJb-
TaTa HaAAJMEXKUT BHYUCIAATL N0 dopmyae

=t % (5)

h

rne L; — cpennue, puiuuciasemoe no N; onpenejeHusaM NpHu-
3HakKa i-M MetoaoM (i=1, 2,...,n) ¢ aucnepcuen

2
O; .
Jucniepcrus 3ToH OLleHKH

1
02 [, = - (6)
ﬂl
N;
=g
NOJMIxkHa OBITh HCMOJH30BAHA IIPH TOCTPOEHUU AOBEPHTEJbs

HOTO MHTEPBaja I BROOPA PacUETHHX SHAUCHHH NOKA3a-
Tens L.

lpuMep OLEHKM CPelHEro 3HAaYeHus nokasarenen
CBOMCTB NMOPOJA NO KOMNAEKCY NPAMbBIX
M KOCBEHHbIX ompeaeaeHui

Bocnonesyemcss npHBeNeHHHIM paHee MaTepHAIOM IO
Pasanu. Paccmorpum, kakoil 2ddextT MoxeT OHITh NOJYYEH
34 CUET HCIOJb30BAHUSA KOCBEHHBIX XaPaKTEePHUCTHK TIpyH-
TOB NPW BHIYUCJCHHN MaKCUMaJbHO 3(PPEKTUBHON OLEHKH
TAKOTO BaXXHOro IoxasaTessi, Kak MOAYJb fedopManuy, IpH
OFDAHUYCHHOM UHCJIE ero NPSMEIX OlpeleJeHUH IOCPEACT-
BOM TIOJIEBBIX MCIBLITAHUA MTAMNoOM Emr.

Ina cyraunkoB Psasanckofi 06sacTH pacCUATaHBl ypaB-
HEeHUsI perpeccu M KO3((DUIUEHTH KODPEJALUUU MeXAY
3HAUYCHUSIMH MOAYAA Je(hOopPMaldyu N0 IITAMIOBLIM HCIEITA-
HUSIM, C OJIHOH CTOPOHH!, M 3HAUYEHHAMM K03 (HUHEHTA M0
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PHCTOCTH ¥ Pe3yJbTaTaMH KOMIPECCHOHHLIX MCILITAHHH, C

JIpyrou:
Epr = 1702,20 — 1825,9e; r=0,62 (Npx = 17);

EIHT=7IISOEKQMHP_35’50; f'=0,94 (Nn];{: 13);

Enr mo 17 onpenenenusm pasuo 380-10° ITa+70-10° Ia.
C yuerom 35 MDONMOJHUTEJBHBEIX OIPeaeJeHuH K03 (PHINeHTa
MOPUCTOCTH PACCUHTHIBaeM 3D KOCBEHHHIX 3HAYEHHH Emr IO
ypaBHeHHI0 perpeccun. OuneHkKa JOBepPUTEJbHOI'O HHTEpPBaJaa
C YYETOM KOCBEHHBIX onpexeacHus no (4):

EII[T -_— 330' 105 Ha :': 50' 105 Ha-

Ecny nmoMHMO MITaMIIOBHIX HaOGJIOLEHHHA y49€CTh OO
WCTILITAHUN Ha KOMIIPECCHOHHOM npumbope, TO JOBEPUTENb-

HbIff HHTEPBAJ
Epe = 380- 108 TTa - 40- 108 ITa.

COBMECTHBI!I YUeT KOMIPECCHOHHBIX HCHOBITAHMA M TI0-
PUCTOCTH NPUBOJAUT K JOBEPHUTEIBHOMY HHTEPBATY

Eyr = 370.10% I1a 2+ 30- 108 Iia,

Tax Kax B pacueTe HCNOJb30BaHBl BbIOOPOUHBIE OLEHKH
KO3(ppHUIMeHTa KOPpeasanuy, TO NOJyYeHHLEIA HHTEpPBAaJ HEC-
KOJIbKO 3ayxeH. IIpy npakTHYeCKUX pacyeTax HaJxeXHOCTH
eAeAYeT MCIOJAb30BATL OLEHKY CPeNHEeKBaAPATHTHOTO OT-
KIOHEHNS TIo npaAMBIM Habmaionenusam (70-10° TTa), a cpex-

Hee sHauenue L mo (4), T. e.
Emr = 370.10% TTa & 70-108 []a.

3, ONTUMAJNBHOE COOTHOINEHUE YUCJIA
TOYEK OITPOBOBAHHUA U YUCJIA
TEXHHYECKHUX CKBA)KUH*

3.1. Ilpn UHXEHEPHO-IEONMOTHYECKHX  HCCJANOBAHUAX
YacTO BOBHHKAET 3aJa4a OlEHKH CpefHEr0 3HaueHHs IOKa-
3aTeNs CBOMCTB I'DYHTOB:

L= ;}, 2 L,. (7)

* OTa ¥ Clefylomlas 3a4auy SBJSIOTCS a)XHeHAIMMH YacTHHMH Cay-
yasgMHu GoJsee oOmedl 3agaum 00 HCCACHOBAHHM CJOHCTOr0 OCHOBaHHA. B
pacroaueM Ilocobum ofimas 3azava M ee pelleHue He paccMaTPHBAIOTCH
BBHAY HX CJOXHOCTH. VHTepecyoImMMCst pPeKOMEHAyIoTes paGoTs  No
CTaTHCTAUECKOM TeopHu oupoOosaHns JlaGopaTopuu MaTeMaTHYECKUX

meronoe JTHVINNC.
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IIpn oOniuHOM cmocobe pacyeTa JUCHEPCHH STOH OLIEHKH
(CM. IPHJIOKEHHE) NpPEANoJaaraeTcs, 4YTo 3HAYEHHUS II0Ka3a-
TeJeH ‘pacnpeejeHbl B MacCUBe IPYHTOB COBEpPHISHHO Oec-
NopsAa0YHO. B peasJibHHIX XKe MaccuBax BCerja CyllecTBYIOT
9JIEMEHTH HEOJHOPOJHOCTH pa3HBIX Maclutabos: OoJgee
MeJIKHe, OOYCAOBJMBAIOIINEe BapHanuio IMOKasaTejJsd Ha He-
OOJMBIUX PacCCTOSAHUAX, W 00Jiee KpYMNHBIE, CBSI3aHHBHE C
H3MEHEHUSIMH CpPeIHHX 3HauYeHHA IOKasaresisi OT ORHOMN
gacTH MaccuBa K Apyro#t. Ilpu cnpobGoBaHuu IOpHBIX BhIpa-
OOTOK 3TH pas3HOMAacCIUTAa0Hble 3JeMeHThH HeOJHOPOIXHOCTH
NPOSBJASAIOTCS B BO3HUKHOBEHUM IBYX COCTaBJAIOIHX pas-
O6poca JMAaHHBIX: MEXCKBa:KHUHHOA ¥ BHYTPUCKBAXKHHHOM.

3.2. B 3ToM cJayuyag mucnepcusi cpeaHero 3HAYEHUA IIO-
Ka3aTe/JIl CBONCTB FPYHTOB PAaCCUUTHIBAETCSA C YUYETOM MeEXK-
CKBAXXMHHON ¥ BHYTPUCKBAXUHHOH COCTaBJASIONIUX JHUCIED-
cud. MeXcKBaxXUHHAg COCTaBJgloNlass JAUCIEPCUH OIpene-
asetca GAyKTyallHel CPeAHHX MO CKBaXMHAM SHAYEHuH
0Ka3aTesqs; BHYTPUCKBAXUHHAA—PIYKTYallMel HWHIANBHIY-
aJIBHBIX 3HAUEHUH IIOKA3aTeNs B NpeAesax CKBAXKHH:

2 2

— ﬁME}K GBH
DL=-—7F3—+ To ? (8)
e J —uauceno ckBaxuH, npoOypeHHHIX Ha pag-

CMaTpHUBaeMOM y4acTKe;
f——vqacao0 mpof, orOHpaeMHX KM &HAJIH3H-
. DYEMBIX H3 KaXAOK CKBAXHHHI,

Oaem M Opg -~ KOMNOHEHTH AHMCNEPCHH, BHITHC/AAEMEIS
Ha OCHOBE OXHO(MAKTOPHOIO AHCIIEPCHOIO
aHajn3a (CM. MPHJITOMEHHE).

3.3. Tlpu yxasanuoM 8 1. 3.1. CTpOEHHH I'PYHTOBOIO0 Mac-
CHBA TOYHOCTb ONEHKH HODMATHBHEIX M DACYETHHIX 3Hauye-
HUH TIOKasaTesed 3aBHCHT OT COOTHODIGHHSl UMCAa TeXHH-
geCKUX BEIpaGoTok J u uuciaa npo6 n. MaxcuMmanpHag TOY-
HOCTb NOCTHTaeTcs MPH OonpeReseHHoM (ONTUMAJbLHOM) CO-
oTHOIEHUU J U 7. DT0 XKe COOTHOMEHHE MO3BOJSET NOCTHT-
HYTb 3aJlaHHOH TOYHOCTH IPH MHAHUMAJBHLIX 3aTpaTax Ha
O6yperne u onpoOOBaHHeE.

®uxcupys DL u MHUBMMH3NDYs 3aTpaThl Ha GypeHHe
TEXHHYSCKNX CKBAXHUH ¥ onpoboBay@e, ONpPEACAAEM ONTH-
MaJbHOE qucso Ipol B CKBaXKuHe

Oan -E;:
= Ouer ¥ 5. (9)
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FE Cex U Cpp — COOTBETCTBEHHO CTOMMOCTL HPOXOJAKH CKBa-

XKHUHbl H CTOUMOCTb OTOOpa U aHaaH3a Ox-
HOM NIPOOKI.

3.4. Uncao TeXHUUECKUX CKBAXKHH pPaCCYUTBHIBAETCS IO
(popmyare

nlﬂ

rae DL — BeauunHa AUCIEPCHH CPEAHEr0 3HAUYEHUS OLEHH-
BAaeMOr0 MokKasaTenas (T. e. TOYHOCTb), KOTOpas
A0JXHA OBITP MAOCTHUTHYTZ B PE3yJabTaTe OIpo-

OGoBanus.
3.5. Ecan xe (Kax 3TO HEpeAKO ObIBaeT HAa IPAKTHKE)
bukcupoBaHa CyMMapHasi CTOHMOCTb ¢ onpoboBaHusa U Oy-
pPeHUSl TeXHHUYECKUX CKBAXHH, TO YHCAO NOCAECIHHX C ydYe-

TOM ONTUMAJbHON NETAJbHOCTH MX ONpPOOOBAHHSA OLCHHBA-
€TCA U3 BBHIPAXKEHUS

@ 1 0 01233
I*=—== | Oy F : (10)

c
— . 11
Cex + Cp P* (h

3.6. CpoiicTBa moJydeHHOro pemeHus (9) TakoBH, YTO
HET HEeOOXOAUMOCTH OTOHDATh M3 KaXKACOH TEXHHYECKOH
CKBa>XHUHB! B TOYHOCTH #* np00. MlHOrna 3T0 TeXHNYECKH He-
BRIMMOJHEMO, JIOKa3aHo, YTO HeOOJbIIHE OTKJQOHEHHUS OT A¥
B OTAECJbHBIX CKBaXHWHAX NPH COXpPaHeHuM oOIero yucaa
Ipo0 HE3HAUUTEJNBbHO CKA3BLIBAIOTCA HA TOYHOCTH OLIEHKH HC-
CIeXyeMBIX TIoKasaTenaex.

3.7. TeopeTHueckue pemieHus COAEpXKaT IUCIHEPCHH HC-
cleAyeMblX NoKa3aTeJed CBOACTB I'DYHTOB OCHOBAaHHUA. DTH
MoKa3aTesd MOryT OHIThL pacCUdTaHbl IO Pe3yJJbTaTaM HH-
KESHEPHO-I€OJIOTHYECKOH CBEeMKH, 0 (OHIOBLIM JaHHBIM
HJIY pe3yJbTaTaM HHKXEHEPHO-TEOJOTHISCKUX HCCAeI0Ba-
HHA Ha CXOAHBIX B le0/IOTHUECKOM OTHOLUEHHHM Yy4acTKax.
Takoit moxxox mo3BOJIsleT ILIAHHPOBATHL NPOBOASILIHECH

M3LICKAHHSI B BHJe ABYXSTANHOH INPONEAYypHl, 3(PPEKTHB-
HOCTh KOTCPOY JI0OKA3aHa TeOPETHYECKH.

J* =

[ipumep onpepesieHuss ONTHMAJBHOTO COOTHOIECHUSA
MEXY YUCJAOM TEXHHYECKHUX CKBAKWH
M Npo0 ¢ 1eJbI0 OLEHKH CPEeHEro 3HaYCHUS
noKasaredeu CBOUCTB rPYHTOR

Tpebyerca cnnanupoBate Oypenue u onpobosanue Ilep-
BOMaHCKOr0 MECTOPOXKIAESHUS IMUJAbHEIX H3BeCTHAKOB B Jlep-

GenrckoM panone Jlarecrana. IToxpo6Ho paccMOTpUM IOPSI-
IOK AEHCTBUH.
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l. ITo pesyabTaTaM HHXKEHEPHO-IEOJNOTHYCCKHX HCCHAe-
JIOBAHHA Ha COUPEAECNBHBIX MJAH CXOHHBIX B I'€OJIOTHYECKOM
OTHOINEHHM yYaCTKaX, 2 TaKXe N0 (POHXOBHIM MaTrepuanam
PaCCYUTHIBAETCH CPENHEE 3HaYeHue M3y4aeMOoro IoKalaTe-
JIsl ¥ OLIEHHMBAIOTCS: KOMIIOHEHTH OOIel NHUCHePCUH METOLOM
OJHO(QaKTOPHOr0 AUCIEPCHOHHOrO anausa. luas 3TOk Ienu
B JAHHOM CJy4yae MOXHO BOCIIQJIL30BATHCA pe3yJbTaTaMu
paHee NPOBEACHHBEIX Pa0OT HA PACIOJOKEHHOM I0OJU30CTH

M B CXOAHBIX I'e0JIOrHYecKux ycaoBuax epOeHTCKOM MecCToO-
poxneHud. [lo aTuM JAHHHEIM BLIYKHC/AEHH (IIPHJIOXKEHUE,

1. 2) OIMEHKU BHYTPHUCKBANXKUHHOM M MEKCKBAXKHUHHOK CO-

2
CTaBJASAIINX JAUCIEPCUH Npeneaa MPOYHOCTH O pa =320,2 X
2
X105 Ila, Oyesxe =378,2-10° [1a (npenes NpOYHOCTH SABISAETCS
TOH OCHOBHOH XapaKTEPUCTHKOH, KOTOpas HCNOJbL3YyeTcs
IIPY HA3HAUYEHHU MaPKH H3BECTHSIKA, KaK CTPOUTEJNbLHOTO

KaMHs) .
2. Ilo mauHBIM O reOJIOTHYECKOM CTPOSHHMU IJIOHIAJKU

(HanpuMep, pe3yJbTaTaM HHIKEHEPHO-T€OJIOrHYeCKOHd CheM-
KM) U B 3aBUCHMOCTH OT NOCTaBJCHHOMN 3afaud ONpeness-
eTCA cpeauas raybuHa NPOXOAKH CKBAXHUH; B 3aBUCHUMOCTH

OT KaTErOopUy I'pyHTOB N0 OYPHUMOCTH YCTAHABJAUBAETCHA CTO-
UMOCTDL NPOXOAKH | M CKBAXKHUHEI ¥ CPEIHAA CTOMMOCTbL NIIPO-

XOAKH OAHOX CKBaxKHWHHL. OJHOBPEeMEHHO YCTaHABJIUBAETCS

CTOUMOCTb MOHOJHUTA U aHaJH3a OJHOH NPOOH!.
[TomomBa mpoaykTuBHOR Todamm Ha IlepBomanckom

MeCTOPOXKACHHN HAaXORuTcs Ha iyOHHe 12 M, NOPOAH OT-
HocatTes: ko II xateropuu no OyPHMOCTH, YeM H ONpenens-
eTcd raybuHa 4 CTOHMOCTb IPOXOAKH Pas3BEROYHBIX CKBa-
XKUH (Ccx==264 py6). CTouMOCTb OTOOpPa OZHOIO MOHOJIU-
Ta ¥ eIUHHYHOE OmpeJiesieHue npeaesa IPOYHOCTY NPU pas-

TaBAUBAHUY Crp= 11,2 py®0.
3. lanee 3amaya MOXKeT CTABUTHCA OJHHUM H3 ABYX CIIO-

co60B. Ecau yrounserca naan onpoOGoBaHuUd TOTAA, KOTAA
IpOoTpaMMa W3bICKAHHH YK€ COCTaBJ&Ha, CTaBUTCA 3ajaya
HAUJYUIIEero HCIOJb30BAHUA CPelcTB (T. €. IPH (PHUKCHPO-
BaHHHIX 3atrpaTtax Tpedyercss MakcuMaJbHass TOYHOCTL OleH-

KY¥ CPeJIHETO 3HaUeHUs [I0Ka3aTes).
Ecau cocraBasercd nIporpaMMa H3LICKAHWH, WMEETCH

BO3MOXHOCTb 00OCHOBAHHO OLEHHTb OOBEME ONPOGOBAHUS
M 4UCJO TEXHUYSCKUX CKBAXKHH, a CJEIOBATENLHO, B 00BeEM

paboT B AeHEXHOM BLIPaXKEHUN.
Hasnagaem tounocts o=>5-10° [la — Benuuuny pomyc-

TAMOTO CPEeJHEeKBaJAPaTHIHOrO OTKJIOHEHHS CPeAHero mnpeje-
ja npoudoctH. JIpyruMu cjacBaMu, HaM He00XoAuMO, UTOOH!
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HCTHHHOE 3HAueHue npepena mpounoctd MRox ¢ Beposit
HOCTbI0O P=1—0 nonano B uHTepBAaJI

Rcm‘—t 0 MRy Rcm‘l‘ £, O.
[Ipg P=1—0=95% aTOT MuTepBan Gymer
Rex + 10 Tla  (f» — M3 IPHWIOMKEHHS) .

[To dopmysnam (9) u (10) paccunTeiBaev XapaKTePHCTHKR
ceTH onpoboBaHUA:

5.964
”*‘“V 378,2.11,8 — +4 ~ 4 mpodu;

320, 2
Jt — 3 B
% (73 24—,

) = 18 cCKBaXuH.

CrenoBarTeawHO, I8 NOCTUXKEHUA 3a0dHHON TOYHOCTU OLEeH-

CpPeJHEro 3HayeHUd IIpedesa OPOYHOCTH H3BECTIKOB
(0=56-10° Ila) una IleppomMaficKOM MeCTOPOXKAEHHH He0O-
XOAUMO TpoOypuTh 18 CKBaXHH ¥ u3 Kaymo# oTodOpaTh IO
4 1poOHl.

[Tocie o6GpabGotkm pe3ysabTaToB pasBeixu I[lepsoMad-
CKOI'0O MEeCTOPOXKJAEeHHS IO CXeMe HPHJOKEHHs pacCuuTaeMm
cUAEAVIONYe XapaKTePUCTUKH:

Rex = 87.105 Tla; 02 =395 - 105 Mla; o2, = 409-108 ITa;

MeXX

= |/ DR =15,3.105 Ila.

DaxTyyeckyd NOAYUOHHAA TOUHOCTb OLEHKH CPEJXHEro 3Hauye-
HUSl npefena NPOYHOCTH ovMeHb 6iu3ka K Tpebyemon. Hc-
[MOJMb3ys 9TH JaHHBIe, MO0 ¢opmyaaM (9) ¢ (10) noaydaem:

=) npof; J¥ =18 cxBaxun.

Taxum 06pa3opM, 34JI0XKEHHBIA B IIPOrPaMMy I€PBUYHBIHA
miay onpoOoBaHus OKasajncs OGJAH30K K ONTHUMAaJbHOMY.

Has pocTuxKeHusi MeHblled TOYHoCTH cJjenyer mo (10)
COKPATHUTDb UUCJO TEXHHUECKUX CKBaXKHH.

Xopomasi CXOAWMOCTb pPe3yJbTaTOB B JaHHOM IIpHMepe
o0bsicHsieTc OOJIBINIUM CXOLCTBOM B TIeOJOTHUECKOM CTPOE-
HHHY paccMaTpPUBaeMbIX MECTOPOXJIEHUN ¥ BBICOKOH JNETaJlb-
HOCThIO onpoOoBanus JepOeHTCKONO MecTopoXaeHuda. lag
HANEKHON OIOHKU Opm ¥ Omex HEOOXOAWMO HUMETHL HEe MeEHee
ueM II0 3 onpejeseHHs B Tpex wiaH OoJsee CKBaxkuHaX. Ecian
U3LICKAHHA VMHOTOJETHUE HJAU UMEETCS BO3MOXHOCTE HX
MO3TANHOTD INJAHWPOBAHMS, TO TMEPBHUUYHLIE pPEKOMEHAALNU

2]



llefiecooOpa3HO pacHPOCTPAHITh HE HA Bech 00beM H3BICKA-
HUM, a Ha HEKOTOPYIO €ro 4acTh ¢ MOCAEAYIOIUM HX YTOu-
HeHUEM.

4. OITUMAJIBHOE PASMEIIEHUE TOYEK
UWH)XEHEPHO-TEOJIOTHYECKOTIO
ONNPOBOBAHHUSA MEXAY CJOAMU OCHOBAHHS
NPH JUHEVMHOM PACYETHOY CXEME
UH)XEHEPHOHM 3AJAYN*

4.1. OT COOTHOmMEHUST AETAJbHOCTU ONIPOOOBaHMSA Pa3HbIX
CJIOEB 3aBUCHT TOMHOCTb DEHICHUS HHXEHEPHOHM 3aJaud H
CTOUMOCTL OypeHusa u ompobGoBanus. IlosToMy B0O3HHKaer
3azava ONTHMAJbLHOIO pa3MelleHHA ToueK OonpoOoBaHUs
MeXAY CJA0AMH OCHOBAHHUSA cOOpYyKeHHs. ONTUMAJbHOE CO-
OTHOIUGHHEe JHchaa npobd obecneuuBaeT MAKCHMAJbHYIO TOY-
HOCTb DPCIUCHHS NPH (PUKCHPOBAHHBIX 3aTPAaTax HAM MUHHU-
MU3HpPYET 3aTpaThl Ha ONpOOOBaHHe MJIs NMOJy4YeHHs 3ajaH-

HOM TOYHOCTH.
4.2. Tlpn nuHedHOR pacueTHOH CXeMe OLCHKH IapaMert-

POB CPelHEro pemleHMsl MHXKeHepHOR 3afaun P(L) cuaelyer
pacCYUTHIBATEL O (POPMYyJIaM:
n
P (L) = Z a; Ly;
=1
n
DY (L)y= D d;DL,
=1
A€ @; — BECOBHIe KO3(dHIMEHTH, 3aBHUCAlIHEe OT (HU3NUE-

CKOT'O CMBICJIa HH}XEHEPHOH 3a8a4H;

P (L) —cpenHee peumieHne HHIKEHEPHOH 3axayu,
L; —cpennee 3HaueHue HCCJAESAYEeMOro IIOKasaTejs B

(12)

i-M cJoe;
D (L;) — nucnepcust cCpeXHero 3HAYeHHs NOKa3aTeas B
_ -M CJI0€;
D (L) — nucnepcns CpefHero peImeHHs WHXEHEePHOH 3a-
L ELY: S

* Jlunehnof cxeMoOM HasHBaEeTCH Takas CXeMa pellleHHA HHXKCHepHON
3aJau, B KOTOPYIO IIOKa3aTeNd CBONCTB IPYHTOB BXOAAT JHHEHHO, T. €,
B nepsoft cTenenn. K 4uCAy TagHX CXeM OTHOCATCA pacueTH OCAIKHU, CyM-
MapHO# NMPOCANOYHOCTH CJOUCTOR TOJMMH, QHILTPATNUN BAOJL CJAOHCTOCTH

" ap.
22



4.3. 3agaHHOe 3HAaUYeHUE HUCIEPCHUU CPEXHEro pelleHHUs
HHXKXEHEPHON 3a1a4Yl PH MUHHMaJbLHOM 00mieM 4uciae Inpob
N DOCTUraeTCs npHu YCJAOBUU

N =%y, (13)

n

2%

{=]

rie N7 —— ONTHMAJbHOE YHCIIO npo6 B CJOE C HOMEPOM i,
0: —CPEAHEKBaADATHUHOS OTKJOHEHUE II0Ka3aTe/]sl B
CJI0€ C HOMEpOM L.

B coomsercrBuu ¢ popmyaonr (13) u caemxyer pacmpene-
JATh TOYKH onpoOOBaHUS MeXAy caoaMu. IDra GdopMyaa
03BOJIACT TAKXKe NPH PUKCUPOBAHHOM OOmeM uucie npob
JOCTATaTh MaKCHMaJbHOH TOYHOCTH CpPeAHero peleHus HUH-
JKEeHEepHOHN 3ajaul.

4.4. J1aa ABYXCAOAHOrO OCHOBaHMS BHpaxenue (13)
nprobperaer BUA:

a,0 o
N=—2 N Np=—2 2
310'1‘]—390'3 1‘110'1—[-330@
N1, 9TO TO KE CAMOC;

NII
1 g1 0
— ===, (14)
Ny %0y

[TocnenHee BrIpaxeHye He 3aBUCHUT OT ofmero ob6neMa
ONpoOOBAHUA ¥ AAET ONUTHMAJLHOE COOTHOIICHHE MEXAY
o6peMaMi onpofoBanua B ABYxcaofiHoM ocHosanuu. OHoO
Has3nBaerca kosthduuueHTOM KOHTPACTHOCTH A.

4.6. B ToM cayuae, korga Heo6XOLHMO JOCTMTHYTH 3a-

NaHHOA TOYHOCTH D — ONEHKH CpeNHEero pelleHHs HHXKe-
HepHOR 3amaud, 06beMB ONPOGOBAHHA CJAEAYET PAaCCUHUTHI-
BaTh U3 BBHIPAKEHUH:

_(@101+a3:05)a, 0
1 D{E ’
(15)
_ #1011+ 2 05) 3, 0
= Dy
4.6. Ilpu naaHupoBaHuu oOmUX 00HeMOB oOnpoboBaHus
H crnocoba MX pasMelleHHsI MeXAY CJAOSIMH BEJHUYMHE O] H
Oy JOJXKHH OUEHHBATLCA O NAHHBIM paHee IPOBEACHHHIX

H3BICKAHHH, 110 aHA/NOTHH HJH Ha QCHOBAHHU (DOHAOBHIX Ma-
TEPHaNoB.

Ny
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4.7. Bennuuna Tousoctu Dy ycTaHaBAMBAaeTCH Ha OCHO-
B€ C000paXEHHUH KOHCTPYKTUBHOI'0O Xapakrepa B 3aBHCH-

MOCTH OT 3Talla U3BICKaHWH, KJacca H KanHuTaJdbHOCTH COO-
DY K EHUS.

IIpumMep onTUMAJNBHOrO pa3sMellCHNNA TOYEK

MHKEHEPHO-TE€OJOrNYECKOro onpoGoBaHus

MEXAY CJAOSAMH OCHOBAaHHSA IPH JUHEHHOU
pacyeTHON CXeMe MHXKEHEPHOH 3aJaYM

OntuManpHOe pasMellleHrue TO4YeX ONPoOOBaHUA MPH IO-
CJIOMHOM ONPOGOBAHHH MOXKET OBITh MPOHJIJIOCTPUPOBAHO
Ha NMpUMEpe HUCCAENOBAaHUS JECCOB M JECCOBUAHLIX CYIVIHH-
koB [ynan-/Iuecrposckoro Maccusa opowreHus. CymMmap-
Hasi IpocajgKka ABYXCJOHHOH JgeccoBol Tommyu Spp(8:) Mo-
XKeT ObBITh NPEeACTaBJEHA KaK JUHEHHAss (YHKUHS CPEAHHX

JHAaYeHU OTHOCHTEJIbHON NPOCaAOYHOCTH MO BHAEJEHHBIM
CJOAM:

anp (8;) = B1 by iy + 85 by my,

rae 0; — epeAHsas OTHOCHTEJbHAs] NPOCAZOYHOCTD [-I'0 CJIOf,

hi — MOIIHOCTb {-TO CJIOS;

m; — KOPPUIMEHT YCIOBUH pabOTH CJI04.

Jasi HaxoxAeHusi ONTHMAJBHOrO crnocofa pacnpenene-
Husl Touexk onpobosaHus Bocnojb3syeMcs dopmynamu (14).

Hnf ABYX MOPH3CHTOB JIECCOB IO KaTaJory CKBaKHH
OBIVIM TIOMTYUeHB! CPEIHHE MOLIHOCTH CJI0€B: A1=2,9M; hg==
=2,8 M, Posb BecoBrX X032 (DHUUHEHTOB B 3TOH 3ajaue Hr-

paeT NMPOH3BEAEHHE MOUIHOCTH CJI0f Ha KOO ULUUEHT yCJ0-
BHU ero paboThl.

ITo peaynbTatTaM KOMIPECCHOHHBIX MCNBEITAHHER AJNA KaXK-
ROT0 MOPH3OHTA OBIIM BRIMUCAHE KOS(PGPUUHSHTRI OTHOCHU-
TEJbHOM NMPOCaNOYHOCTH NPU Hanpyske 3 knc/cMm2? (25 omnpe-
HeJIeHN#t 1Mo BEPXHEMY TOPH3OHTY u 28 onpeleseHHR — M0
HuxHeMy). OneHky mNapaMeTpOB OTHOCHTEJNBHOH IpocCa-
MTOYHOCTH, PACCUMTAHHLIE 110 JAHHLIM ONpPOGOBaHUSA COTJIAC-
HO NMPUJOXKEeHH0 |, paBHBE, cooTBeTcTBeHHO: §;=0,0084;
S,=0,0032; §5=0,0114; S,=0,0033. Koadduunesr ycao-
BUHA PabOTHI BEPXHErO CJOS My==2, a NJ9 HUXHEr0o CJ0s

Mme=1. QakTuyecky OTOOpPaHHKEIE NPOOH Jyume OHJI0 pas-
MECTHTb Tax:

N (0,0032-2,9.2)-(25 - 28)
1 = 1T L0 00

1 - 2y 36 6;
(0%0033'2:8‘1 +0,0032'2,9-2) f1po
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N; ~(0,0033.2,8-1) (25 + 28) ~ 17 1pob.
(0, 0033.2 ,8:1-40,0032.2,9.2)

Koa(ppuuuentT KOHTPACTHOCTH JJsi paccMaTpUBaeMOro
cayuas k=2, BejinumHa cpeaHero 3sHauyeHHsi CYMMapHOM

NpocajKH ABYXCJIOMHOTO OcHOBaHMS Spp=8 cMm. Cpenne-
KBaJpaTUIHOE OTKJOHEHHE, 0 NAHHBIM (PaKTHIECKOTO OIl-

poGoBaHus, 0Smp=0,42 cMm=0,0042 M. Takum 06pazom IO
pe3yJjibTaTaM IIPOBEAECHHOTO onpaﬁoBaHHﬁ C JOBEPUTEILHON
BePOATHOCTRIO 959, HCTHHHOE cpefHee 3IHAUYESHHE CyMMap-
HOH IPOCaJAO0YHOCTH JeXUT B HHTepBaJje 8 cm=0,85 cm. Ox-
Hako no dopmynam (15) Jserko moxasaTh, YTO NIOJYYEHHASA
TOYHOCTL MOTJIa OBITh JOCTHANHYTA NPH ONTUMAaJbHOM OIIPO-
OOBaQHUM C MEHBIIMMH 3aTPaTaMu:

(0,0032.2,9-2 + 0,0033.2,8-1) 0,0032-2,9-2

N, = ~ 30 0;
: 000422 po
(0,0032-2,9-2 4- 0,0033-2,8.1) 0,0033-2,8-1
N, = —m — — ~ 14 0.
2 0,00422 PO

Taxum o6pasom, 44 npoOrl, 0OTOOPAHHBIE B COOTBETCTBUH
B ONTHUMAaJbHEIMH PEKOMEHAAUUSIMHU, NO3BOJAUIU OBl I0JY-

YATb TaKylO Xe TOYHOCTb NPH CHHKEHHH 00beMa onpoboBa-
Hust IpuMepHO Ha 20%.

o. ONNPEJAEJEHHUHE HEOBXCIAUMOI'O YHUCJA NMPOL
MPHU OUEHKE CPENAHEIO 3HAYEHNA

MOKA3ATEJIA

8.1. [Tponenypy ouexnkn HeoGXcauMOro yucnaa npod, us-
JOXEHHYIO B HaCTOSILIeM pa3snene, CAEAVeT HCIIONb30BATh
NpH BhINOJgHEHHH ni. 1.13—1.18,

5.2, 3anava oumeHKH HeoOXOOUMOr0 yucaa HabJaoaeHui
CBOLUTCS XK NIPOBEPKE BHIIOMHEHUS HEPABEHCTBA

_ A _ A
P{LN.-—-—*z—' gMLgLN,+-—2—};>,1—a. (16)

Heo6xoquMo yCTAHOBUTH YHCAO IKCIEPUMEHTANLHBIX
onpeaesenud (MOMEHT OCTAHOBKHM HMCCJAEXOBAaHHSA), KOTIA
HEW3BECTHOE 3HAUEHHE MAaTEMATHYECKOTO OXHIAHUS HCCIIe-

AYEMOTO Ioxasareas ML NpHHANIEKUT HHTepBany A (16)
C BEPOSTHOCTHIO, He Mmespiien 1—a. Jucnepcus noxkasarens

o7 NpeAnoNaTaeTcss HEeUSBECTHON M OlieHHBaeTCd B XOJe
UCCNENOBAHNA, XKaK 3TO U OblBaeT Ha npaxtuke. Beauuywnna

A xapaxrtepusyeT HeOOXOQANMYIO TOYHOCTb OLECHKM OpeJHerc
3HAYCHHUsl MOKasaTe/.
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IlocaepoBsarenbHast npoueaypa

5.3. Ilo Mepe moCTyNJIEHHA HKCOEPHUMEHTANBHBIX JaHHbIX
[IOCAEJOBATRJBHO DPaACCUUTHIBAEM AJA HHUCAA BHINOJHEHHHIX
onpeneseHuii noxasateas i=2,3,4,.., N BcnoMorateabHble

BEJI I HHbI
] S|
Uy=——— | (i—1) L, — _
L= T — ) l(l 1) L; ; Lj] (17)

5.4. B kauectBe pemenua N* BhiOupaeM MHHHMAJAbHOE
Hejaoe 3HayeHHe N, yAOBJEeTBOpAIOllee HEpaBEHCTBY

id A

DU <— i (-3, (18)
=2 4 1g

rre N -— ofigee ynca0 BRINO/THEHHBIX ONpejle/eHull M0Kasa-
TeJIA;

f o OIPEACTACTCA U3 NPHIOKEHHUS MPHU [==00.

D.5. [Ing oleHKH BENWUYHMHBI A HAAJEKUT UCHOJIb30BAThH
ODHEHTHPOBOYHEIE CBEJEHUS O 3HAYEHUH HCCAEIYEeMOro II0-
KasaTeas, Pe3yJAbTaThl KOCBEHHHIX oONpeJeJeHHR (B TOM
YUCJIE W PEe3YAbTAThl YKCIPECC-METONOB) HJAX INEepPBBIE pe-
3YABTATH HPSMEIX INJIAHAPYEMBIX OlpefeaeHUid. Y pPOBEHL
HAJEXKHOCTH YCTAaHABAUBAETCS HCXOAA U3 XapakTepa HCCHae-
AYeMOro CBOMCTBA, THIIA M KJacta XalUTaJbHOCTH COODPY-
KEHUA A CTaAWU NMPOEKTHPOBAHHS, HO M3-3a Hepa3palboTaH-
HOCTH COOTBETCTBVIOM[HX METONOB OH OOBIYHO NMPHHHMAETCS
P==]—q=05%. [lo aTuM RaHHEIM cocTtaBadgerca Tabauiua
JHaYeHHA PYHKIUH

2
Fly=—

2
482

[Tepponauanbvro cnenyer orpannunthes N<L10—20 B 3a-
BHCUMOCTH OT U3MEHYUBOCTU HCCIEAYEMOTO CBOHCTBA NOPOI
¥ BENWUWHL BHIOpaHHOIO HHTEPBaJa A.

5.6. IIpucTymaga x oneHuBaHuio, INOJbL3YACH (OPMYIOH
(17), paccunthmiBaeM 3sHauenus Up, Usu U,no nepBpiM ue-

ThIpeM 3HaueHusaM nokasatensi: Ly, Lo, Ls, L.
4
5.7. Briuucasem Beanuuny 2U; u cpaBHuBaeM ee CO 3Ha-
I=2
yenueM [ (4), paccynrauumM B 0. 5.5. Ecau BRIIOJHSETCS

YCJIOBHE

(i — 3). (19)

4
2Ui<F, (20)
§==)
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10 HecJaefOBaHHE CAEAYET NMPeKPATHTb, MpHUHATE N*=4, a B
KQuecTBE OLEHKH CPENHer0o 3HAUEHUS MOKA3ATENA HUCHOJb-
30BaTh BEJUYHHY

141\1.=L4= — 2 L. (21)

5.8. Ecau ycnosue (20) He BBHINOJHAETCS, TO UCCAEL0BAa-
HYUe CJAeQYyeT NPOXOJNKATDH, IPHYEM KaXALH mar (IocTyl-
JeHne ouepelHoR npoOnl) CBOAUTCA X DALY HUMKeCJHeRyro-
I(UX CTAHAAPTHLIX PacyeTHRIX ONepaIyH.

5.9. bepem ouepennoe (b-e m T.1.) 3HaUeHHe MCCIAELye-

MOTO cBOHcTBa M BeIuHcafeM Beauuuny U; mo (17).
N

PaccuutniBaem cymmy 2U;, as1s dero npubasjisgeM BeaH-
=2

YUHY K paHee MOJYYEHHOMY 3HAYEHHIO CYMMHBL.
5.10. IIpoBepsieM HepaBEHCTBO

N
D Ui<F 0. (20')
=2

Ecan ycnosue (207) BRINONHSETCS, TO HCCAEAOBAHUE IPEK-
pamaem, nmosaraeM N*=N #u B KauecTBe OIEHKH HCIOJb3Y-
€M BEJUYUHY

A - 13
ML=Lys=— > L, (21')
I==]

5.11. IIpn HecoOuaomenuu ycaoBus (20) pacuerHas
NpoLeAypa NOJHOCTbIO NIOBTOPAETCSH, HAUWHAA C II. 9.9, NpH-
JeM IOpH KaXIoM oOpalieHVn K 1. 5.9 3HadeHue [ yBEAHYH-
BaeTCA Ha eJUHUILY.

5.12. B Tex cnyyasx, KOrjpa xapakTep H3bLICKAHUHA He
[03BOJISIET NIPOBOAUTL ONPOOGOBAaHUE B HECKOJIBKO 3TAllOB, C
IOMOIILIO HACTOALIEH METOAVKU CJAeAVeT IJIaHAPOBATH
YHCI0 Na00PaTOPHEIX IKCNEPUMEHTOB. B 000060 BaXHBHIX
CJAydasX, YIYUTHBASA COOTHOLIEHUE CTOMMOCTH OTOOpa MOHO-
JUT2 U J1a00PATOPHOTO HCCHAEeLOBAHUSA, LENeco06pasHo OT-
OupaTh 3aBeAOMO OOJbIIee YHUCIAO MOHOJNHTOB, 2 KOJHUECT-
BO Ja0OPaTOPHLIX SKCIEPUMEHTOB ONEHHBATh C IIOMOINbIO
MOCJeA0BATEJALHON NPOLEAYPHL.

[Ipumep nocaenoBaTeNbHOTO OICHUBAHUS

PaccmoTpuMm pesynbpTate ompenesneHus Monyas pedop-
MalMy aJJIIOBHAJbHHIX CYIVIMHKOB OOCKHX Teppac, IOJydeH-
HBI€ NIPY H3BICKAHUAX O] CTPOUTENALCTBO HEeDTEIPOBOAOB M
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86

PeayabTaTthl ncCIeROBaRHS MOAYJNA AedopManuu aJA0OBAAJBHMX CYTJIHHKOB OOGCKUX Teppac

Tabaunna }

(A=050.10% [la; l—o = 95%)
- __ —
, | (I—1)L,—||(—1).L,— v I |
L (Z1—1)L L 4 J _ U U
Z | Z l 4 fgl f ‘ _I—Z Lj . g Lj |2 £(f—1) F Ez Z i f (£) | Bripox
S - I - - - 1-1T-1-1 -
2| 1.0 | w0 | w9 | u | | 2 ] e | e | — | —
3 | 174 | 38 | 300 | s | s | 6 | e54 | ms | — | —
4 l l ‘ 483 213 i 45 369 l 12 l 3781 I 4096 | 648 OnpoGoBanne
_——— i : _ _ b | TpOROAXKATH
5 ] 198 | 492 | 573 | 81 | ese1 | 20 | 398 | 4424 | 1620 | Tome
6 | 19 | 75 | 696 | 49 | 2400 | 30 | s | 4504 | 292 I
7| 96 | 56 | 85 | 260 | 72361 | 42 | 17e3 | e227 | 4540 | »
s | 172 | 1206 | ea1 | 263 | 69160 | 56 | 1238 | 7465 | 6480 | >
_9 | o8 | 734 | m3 | 320 | 108241 | 72 | 1503 | 898 | 8745 | >
1211 239 57 121 90 635 9603 11335 | OnpoGoBanne
B R B R R

M E=132.105 Tla + 25.10° I1a (c BeposTHOCTEIO 959%)




JOPOr Ha OXHOM U3 y4acTKOB JOJHHH p. O0u. ¥Yxe mo nep-
BEIM HECKOVILKUM 3SHAYEHUAM MOAYAA AedOopMaldd MOXHO
NMPEANOJN0XKHATh, YTO CpPpelHee 3HaueHHe ero Oyler OoJee
100 xrefom?2. HeoOxoapuMas TOYHOCTb HCCJENOBAHUSA 3aBHCHT
OT LEJIOrO Psjfa NPUYHH, OAHAKO BaXKHEHIIUMU U3 HUX SB-
JAI0TCA TpeOGOBaHNA IIPOCKTUPOBIIUKOB M BEJHUYHHA CPEN-
HEeNo 3HadYeHus1 MOAYASA. B JaHHOM cjaydae MOXKHO Ipeano-
JOXHATb, 9YTO TOUHOCTh ==25-10° I1a pocraTouna mJas mpoex-
THPOBINUKOB, ¥. BO3MQXKHEIE [IDH TAKOH TOTHOCTH KOJeOaHHS
CPEIHEro 3HAUCHUA HE NOTPEOVIOT H3MEHEHUA KOHCTPYK-
THUBHONO peimeHus. HeoOXoauMoO YCTAHOBUTH KOJHUUECTBO
OIpeNeJeHU MORYJIASI Ae(OpMalyH, NPH KOTOPOM C HaIeXK-
HocThio P=959% wucTuHHOEe 3HaueHHe MOJAYJA IONaZaeT B

unTepBan E-4-25-10° I1a.

Hazuagus Tounocts A=50.-10°[Ia ¥ HageXHOCTb
l—a=95% ({. =1,96), paccuutaem 3HauYeHHaA HYHKIUU
f(i) o dopmyae (18}\; 3anoauseM TabJ. 1, BEIUHCAAS BEJHU-

ypdbel U; mo (17) u 2 U; o NOCTYIJIEHHH KaXJOro ouepen-
=2

Horo 3Hauenua L; Ha xaxpoM 23Tane OOCJISIOBATEILHO

npoBepsieM BuIOJHeHHe HepaBeHcTBa (20°). B mamewm npu-

Mepe OoHO BhuIOAHseTcH npu i='10. HeoOGxomumoe uwHcaO

onpenenenunn N*=10, Cpeanee 3naueHue MoayJas pedopma-

nuu npu 3ToM E=132-10°[1a.

N
22Ul £(L)
i=2 10,

10060
7500

Zu;_
“::

OnpoboBariue

5000 nposomKuUme -

o= Onpobofanue

npexpamums
2500

{1 2 d & ¢ 6 7 8 9 10

Puc. 2. Onenxa neo6xofuMoOro uuciaa ONpelencHUE MOAyIs AedopManuu
METOJ0M NOCJeIOBATENBHOTO OLEHUBAHNSA

CaenoBaTeqanHO, AeCATH ONPEAeJEHHNR MOAYJAS AedopMa-
IUH aJJIOBHAJBHEIX CYIVIMHKOB OOCKHX Teppac JOCTaTOYHO
INS TOTO, YTOOH yTBEPXKOAThb, UYTO HUCTHHHOE 3HAUYEHHUE MO-
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ayas gedopMaiuy ¢ 99%-Hofl HazeXKHOCTbIO INONAanaeT B
uHTepsan 132-1094-25. 10°[1a.

YCTOHYWBOCTD PEKOMEHAAIMH, TTOJYJaeMbElX B Pe3yJ/bTa-
T€ IOCAEN0BATEJLHOTO OI@HUBAHUY, OblIa NOATBEpXKAEHA
TaKiKe METOJOM CTaTHCTHUeCKuX ucnurTanuii (Momrte-Kap-
J0) Ha 3BM, ut0 cBumerenbcTBYeT 00 3D (EKTHBHOCTH
NpEeAJOKEHHON NPOIEAYPHI.

[Ipy mpaxTuuecKUxX pacueTax PEKOMEHAyeTcsd IpeACTaB-
JIEHHEe Pe3yJabTaTOB B BHJ/lE CIELHAJBHOIO rpacl)ﬁl;ma (puc. 2).

Touka nepeceuenus rpaduxa f(i) ¢ somanoin XU; ykasHBa-
{=9

€T Ha BEINONHeHUe HepaBeHeTBa (207).
JIByXaTanHas nporeaypa

0.13. B rex cayuasx, xorjma HaxoASILMXCA B paclopd-
KEHUH HHXECHEepa reoJiora pe3yibTaTOB NPSAMEIX ONpexnele-
HUH HCCAESLYEMOI0 I[10Ka3aTessl HEeNXOCTATOYHO AJf OlEeHKH
CpedHEero 3HauyeHusl rnokasaTelJisl ¢ 3alaHHOM TOYHOCTHIO ¥
HaJEeXHOCTbIO, PEKOMEHAYeTCs MNPUMEHSATh ABYX3TAIHYIO
MPOUENYPY NOCJELOBATENbHOTO oOlleHuBanus. [Ipn aToM Ha
OCHOBE HMeEIIelcss HHPOPMAaLUN IPOUIBOAUTCA OLCHK?
«BTOPOTO lIara», T. €. ONpeaeasercs uucjao npod, KoTopoe
Heo0X0IUMMO AONOJHHUTENLHO oTOOpaTh AJIA pemeHus mnoc-
TaBJESHHOU 3aadvH.

5.14. [Ipu nByx3TanHo# nmpouerype Ha NMepBOM 3Tale OfF-
Onpaencsas B aHaausupyercs n npob. 3aTeM Ha OCHOBE 2TOH
HHPOPMaALNH BHYUCJAAETCH KOJHUYECTBO m mpob, KoTopoe
HeoOxoauMO OoTO6GpaTh Ha BTOPOM 3Tane HCCJAEA0BaHHA,
yTOOBl CHENaTh BBIBOJ: MATEMaTHYECKOE OXHAAHUE HCCIe-
nyemoro cBofictBa ML ¢ BepoSATHOCTHIO 1—o NPHHANJICKUT
HHTEPBAJAY (DUKCUPOBAHHON NJMHHI A,

5.15. Ha ocHOBaHUY MOJYYEHHKIX HA [NEePBOM 3Tale HC-
cJenoBaHusa (MM HUMEImUXcs B (JOHAAX) JAHHBIX O CBOHCT-
BaX NOPOJ CCHOBAHUA PACCYUTHIBAEM BEJINYHHY

2=—— % @~ Ly @)
=l

n—1

ABJIAICIULYIOCH HEeCMEIEHHOH OLEeHKOH HCH3BECTHON TIecHe-

paJIbHON IHCHEPCHM NOKasaTedas of , rae L; # Ln — coot-
BETCTBEHHO HHAUBUIYAJbHEIE U CPeHEE 3HAUCHHA IIOKa-
3aTeqasl UCCAeAYEMON0 CBOUCTBA [IOPOX.

5.16. ITo Tabmunam pacnpenenenrnsi CrTbiofeHTa € [==
=n—I] cremeHsIMH CBOOOHH (CM. NpHJIONKEHHE) HAXOAHM

Takoe 3HaueHue,
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4T0
P {Igl‘gtn_.li 1_3}}1——3,

rae §— caydauHas BesMupHa, HMewoUlas pachpeaeseHus
CteiofienTa ¢ f=n—1 creneuaMu cBoOGOEI.
8.11. IlpoBepsieM BHIIOJIHEHUE YyCJAOBUSA

4.1

n ‘n—1, l—a
n_2—— Az
Ecan ycirosue (23) BBMIOJHACTCH, TO peElIeHUeM 3azayi
Oyner N==n. B 3TOM. cliyuae UCCIACKOBAHME CHELYET NPEK-

PaTuTb U B KaUeCTBE OLCHKH HEH3BECTHOrO CpEAHEro InpH-
HATH

(23)

A 1 -
ML=T,=— ,-21 L, (24)

0.18. Ecau yciaosue (23) He BHIMOJHAETCS, TO HEOOXOAH-
MO IIPOBECTH BTOPOR 3Tal HCCAEAOBAHMS, 00BEM KOTOPOTO
OLIGHWBAETCA HUXKecaeAywomuM o6paszoM. Ilomaraem N*
HAUMEHBIIAM IEJIBIM HOJOXHUTEJBHEIM YHCAOM, Y/IOBJETBO-
PSIONEM HEPaBEHCTBY

4 8% 2

n ‘n—l, l—u_

A2

N® > (25)

5.19. [lomoauutenpHuln 00beM ONPOOOBAHUA, KOTOPHIH
ciaeayerT oroO6patbh Ha BTOPOM 3Tale HCCAENOBAHHUA, paseH

m=N*—n,

a B XauecTse oneuky ML Hamggexxwr HCMIOJb30BATL BeJH-
UKHY

/\ l =
ML =Ly, = — 2 L,. (26)
=]

INpumep pacuera K ABYXITAXKHOM mpouenype

[IpeanonoxumM, 4TO B HAIEM DAaCHODSIKEHHH HMEETCH
NATh (#==5) 3KCIEPUMEHTAJbHLIX ONPEACHEHHA MOLYJIA
nepopManuyd CYINIHMHKOB M3  IIPEARIAVINEr0o  NpUMepa
(Tabua. 1). Cpennee sHaueHue MOAYJSI IO 2THM HabJIOAE-
HUSIM:

E; = 139.108 [Ta,



a4 pucnepcus s§ =1106. 3azagumest TouHOCTBIO A=50X
X10%[1a u nagexnoctoio 1—a=95%. [lpu saToM BeauuvHa
tn—p 1—0=2,776 (cM. IIpHJIO}I{eHPIE) Heo6x0RMMO BHIfC-
HHTb, KAKO€ YMCJO OMPEaeJeHHH MOAYAA neopMalluu cie-
AyeT BBIIOJHUTL C TEM, YTOOH HCTHHHOE 3HAYEHUE CpeAHe-

ro nomagano B uurepBan EN*425.10° [1a ¢ HamexHOCTHIO
25%.

[TomcraBuB 3amaumbie 3HaueHuss B (23), YBUAAM, YTO
3TO YCJIOBHME HE BLIIOJHSETCS, TaK Kak n<<15. IIpu sToMm
N*=1b, Taxum 006pa3oM, auca0 npob, XKOTOpPOe HaIJEKHT
oTo0paTh JONOMHHTENbHO M=N*—n=15—0=10. 3r0
3HAYUT, YTO HA OCHOBAHMH NEPBHIX NATH HAOJIONeHHA 00-
[ee YUCJO IPpod CYIIEeCTBEHHO 3aBHIIIEHO.

Omnako eciu B KayecTBE neme‘o stana oTob6parnr 10

mpo6, a He 5, To Eo=132-105I1a; Sip =1065 u ycJaoBHe
(23) Bn.moaHsieTCs, T. €. 0np06103aHHe caeAyeT 3aKOHYHTD.
Taxum oOpasoM, moaydaercs COBHAJEeHUE ¢ NOCAeL0BaATEb-
HYOH NpPOHEAYPOH.

3 sToro npuMepa BUIHO, YTO TOYHOCTL JABYX3TalHOM
NPOIENAYPH CYIIECTBEHHO 3aBHCUT OT 00beMa HMeEIOIeHC s
Ha nepBOM 3Tane uudopmManud. B xauecTBe nepBono 3Tana
CAeAYeT UCHOJgb30BaTh MaTEpHaabl IMPEABIAYIIUX H3BICKA-
HUH, a TaKX€e JaHHBIE MO0 CXOIHBLIM B I'e0JOTHYECKOM OTHO-
IIEHHHU YUYaCTKaM.

TaGauuHbIFi CNIOCO0 OILEHKM
Heo0X0AuMMOro YucJja HadJo1eHUuH

5.20. DpheKTHBHOCTL, ABYX3TANHON MPOLENYPH, Kak
BUJIHO M3 INpUMepa, CYNeCTBEHHO 3aBUCUT OT 00beMa U KO-
JuyecTBa WHPOPMalUUU, UMEIOLIEHCS B PaCHOPAKEHUH HUH-
XKeHepa-reoqaora Ha CTaauyd COCTaBJACGHUA NpOrpaMMBbl HUC-
CJAeMOBaHNSA, @ TAKXKE HA PAHHUX 3Talax KW3LICKaHUM.

5.21. Tak XaKk B TEOPHH OTCYTCTBYIOT Kaxkue-aubo yxa-
3aHUS OTHOCHUTEJLHO BbIOOpA ONTHMAaJBHOTO 00BEMa OMpo-
OoBaHUSI Ha INEPBOM 3Talie, METOAOM CTaTHCTHUUYECKOIO MO-
neauposanusi (Monte-Kapao) cocraBaeHa tabJa. 2, B KOTO-
POl MPUBEACHBI NAHHBLIC, XaPaKTEPU3VIOIHME BO3MOKHBIM
pas6poc N* B 3aBucHMOCTH OT OGbeMa NepBOIO Imara 1 4
k03t bunmenta Bapuanuu Vr,%.

0.22. B pacnopsxeHud reoJoN0B 4acTo HeT NMPAMBIX Ofl-
penesieHHUH 11oxasarens, KOTOPBIH HeOoOXOAUMO HCCAe0BATD.
B sTOoM ciiyuae OpPHEHTUPOBOUHEIE [JaHHLIE O Xapakrepe
pacmpejeseduss 3TOr0 MOKa3aTeJdsi MOTYT OBITb TIOJNYYEHD!
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10 PE3yJAbTaTaM UCCACAOBAHUA CXOAHLIX B HHXKEHEPHO-
[EOJIOTHISCKOM OTHOIUEHUH OOBEKTOB MJM XK€ M0 3HAYECHHAM
KOCBEHHEIX I[OKa3aTeJqel, ONpefesyeHHBIX Ha HCCIelyeMOM
yuacTke. Ha ocHOBe TuUX MaHHBIX YCTAHABJAMBAIOTCA MIPH-

OJMKEeHHBIe 3HaueHusT L, s;u Vi TTocae 3TOr0 Has3Haya-
eTCsl TOUHOCTh A u Hajgexuocth |—a. Pacnonaras »Tumu
OAaHHBIMH, C MOMOINbIO TabJ. 2 Ha3HauaeTcss 00beM onpobo-
BAaHUS HA NMEPBOM Talle UCCIETOBaHMSI.

Tad6aunma 2

Pasdpoc cpegHero 3navyeHus 4ucja HAOJOAeHUM
(A=20%; 1—a=95%)

n 1po6

L B wl 15 ‘20 |25 30

V = 10%l 29—9 3—7 9—6 3—5 3—5 3—5
V=159 | 7—25 | 6—26 | 6—14 | 6—12 | 6—12 | 7—11
V=209 | 18—38 | 8—28 | 11—23 | 12—922 | 11—21 | 12—20
V= 30%| 1773 | 20—62 I 26—52 | 28—50 | 26—46 | 27—45

r— — A i e e e . —

o

0.23. B kKayeCTBe ONTHMAaJbHOIO 00BbeMa OHPOOOBaAHUSA
Ha [IePBOM 3Tamne cJaeAyeT BHIOUPATh HUIKHIOI PaHULy pas-
6poca, npuBegeHuyio B Taba. 2. Ilon Beawunmuoi n mpob B
JAaHHOM CJy4Yae CAeAVeT IMOHUMAaTh TOT 00'beM HCXONHOA HH-
dopmauny, Ha OCHOBE KOTOPOTO NPOW3BOAUJIACH OleHKa Vi

0.24. B xome smaGopaTopHOTO HCCAELOBAHMA OTOOpaH-
HBIX P00 IOJIE3HO OCYIIECTBJAATL BTOPUUHBIA KOHTPOJbL He-
00X0OAUMOr0 00beMa 3KCHEPHMEHTOB, HCIOJbL3YS IOCJAELO-
BATEABHYIO METOHUKY. B cuay OpHEHTHDPOBOYHOI'O 3aJaHUA
VL MoXeT oxa3aTkCcf, 4TO YaCTh OTOOPAHHEIX NPo0 anaju-
3UPOBATb He CJACAYeT. DTO I03BOJsAeT u30eKaTh JHUIIHAX
00'beMOB J1a00paTOPHEIX padoT.

5.20. Ilpu npoBegeHyy HM2BICKAHUHA H3yUeHUE Pa3TUYHBIX
CBOMCTB I'DYHTOB IPOBOAUTCS C Pa3JUUHON TOYHOCTBHIO U HA-
NEXHOCThIO. B 3TOM cayuae He Bcerjia MOXHO HENOCPEHCT-
BEHHO [10JIb30BaThC MaHHBIMM Talda. 2. HeoOGxonumo ee ne-
pecuuTaTh Ay TpeOyeMux 3HaueHu#t ¢ u A. Ilpum masuaye-
HUHM HOBOTO Ax (B Y% OT cpemHero aHaueHusi [MOKa3aTeJsl)

A2 A2
CNIefyeT paccunTaTh BequuuHy Ry=3' = 5 M BCE

TabauuHble 3HaYeHus] pas3feUTb Ha 3Ty BeauuuHy. Ecau
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n3MeHsiercs I, TO, NOAb3YSACH HOBHIM 3HAUEHUEM fy, BBIYUC-

Py By
JAIOT BEIUYUHY Ry== ;- = 1o U Bce TalbJNYHHE 3Ha-

YeHHs YMHOXKAaIOT Ha Hee.

[Ipumep TaOANYHOrO CNOCO0A OUECHKHU
He0OXO0AMMOTr0 Yucaa HabMoAeHul

JIONyCTHM, 4YTO HEOOXOAHMO HCCJAEA0BaTL CXKUMAEMOCTH
CYIVIMHKOB KOMIIPECCHOHHBEIM METOJAOM Ha HEKOTOPOM Y4acT-
ke. [To dbongoBEIM MaTepHanaM yCTaHaBJuBaeM, 4YTO Ve
~ 30%. Tounocts onenkKH Exommp=10Y% 3aBexomMo xocra-
TOYHA JJifl NPOECKTHPOBIUKOB (B JNEHCTBHTEJBLHOCTH CTOJIb
BBICOKAasl TOYHOCTb NPaKTHYECKH HUKOIWIA M He Tpebyercs).
Beanunna Vg ouenmsanace mo 20 ompeaeneHuAM Exommp.
BoaMoxunii pa3bpoc N B aTom cayuae 28—50 omnpenene-
HUd. O6beM ONpoOOOBAHUA HA NEPBOM 2Tale JOJMKEH COCTa-
BUTH 28 ompepeneHui. OqQHako ecju (POHAOBbIE MaTepHaJbL
OblIM OAOOGPAaHH IO JOCTATOYHO OJU3KHM 10 CBOHCTBAM
ygacTKaM, TO OHY MOryT ObITh YUTEHH B pacuerax. lTorzaa
caenyetr orobpath auib 8 npod U 3aTeM COBMECTHO oOpa-
60TaTb PE3yaAbTATH IMOJEBLIX H (POHIOBHX AaHHEIX, ONpeje-
AUTh HeNoCTaomui oobeM omnpobGosanusa. O0wpeM MNepBOTO
mara n==28 B JaHHOM CJy4ae ontuMajaed. [lencTBHTENAbHO,
NPH n<<28 yXyAmaeTcs KauyecTBO OLEHKH AOIOJHUTEJIbHOIO
obpreMa m=N*—n, a npu n>28 MOXeT 0Ka3aTbCH, UTO
yXKe Ha [epPBOM dTtame aonymeH nepebop u #>N* [lposep-
K2 JOCTUTHYTOH TOYHOCTH X HeOOXOLHMMOCTH HONOJHUTEJNb-
HOI'0 ONpoGOBAHHA OCYIIECTBAAETCS AaJjee 0 aJrOpuTMy
JABYX3TalHOH IIPOLEAYPHI.



I[TPHJ/IO)KEHHE

PACUYET CTATUCTHUUYECKUX MAPAMETPOB

1. CpenHee 3HaueHHe HCCJAEAYyeMOro MOKa3aTedsd PACCUMTHIBAETCH N0
dbopmye

raie N — 4gucsio skCnepuMeHTaJbHHEIX ONpefesieHHf 3HAUeHAN CBOMNCTB
I'PYHTOB;
L; — yacTHOe 3HaveHHe NOKA3aTeNs.
Jlucnepcusa nokasateis pacCUUTHIBASTCS TIo hopMyJe

1 —
2
_ z — L )2,

CpeagekBaipaTHYHOE OTKJIOHEHHe

Vs 3 -ty
— — T )2

{==l

Onepxa TOYHOCTH ONpefeNeHHs cpeAHEer0 3HAUeHUs I0KasaTedsl (cpelHe-
KBapaTUYHOE OTKJAOHCHUE CPEAHEro 3HauYeHUs nokKasaTes)

o} gy
o'z= N-':"-i/_—_'-

2. Buluvcaienne KOMIIOHEHT® JMCNEPCHH — MEXCKBaXXHHHOH H BHYTPHU-
ChBAXHHHOH — IO CTAHAapPTHOH cxeMe OAHOMPAKTOPHOrOo IHUCIEePCHOHHO-
ro awanusa NPOUSBOMUTCH ciexyiomuM obOpasoM. Yucno ckBaxud J
(i=1, 2, .., ), uncao npo6 B ckBaxume n(i==1, 2, .., #), vYacTHOE
3HaueHue noxasatens L;;. O60o3mauuM cyMMy 3HauenHui noxasartens L

fC j-B CKBaXuHe:
n
Xp= D Ly

I=l
PaccuuThiBaeM TpH CYMMH:
J n . J X? 1 J 3
QJ..=;l ;Lﬁ; Qe=gl P Q3=I,"' glx; ,

rae N — ofiee gncso npod.
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Ecau B cxBaxkuHax orob6pano pasauuHoe quc/ao 1npod, To
J

2

=
n = 7 =7

BeHyTpuckpaXXugHas COCTaBJasIOMAs JMUCIEPCHH DPACCYHTHIBAETCS O
dopMyJe
2

UBH=S§ =

1
3 _.N-—j— (Ql'_"Q2)'

MexXcKBaxKnHHass COCTABJAIOMIASI MOXKeT OBITh OIleHeHa CAeAVIOWHUM 06-
Pa3oM:

2
g2 _si:em D UBH_
MexK n ’
rae s f{em pPacCUUTHLIBAECTCS 110 popMyJe

]

Lffdem - J :I_ (Ql - QS)'

BeluncjeHue BCeX Ha3BaHHHX XAPaKTEPHUCTHK pPAcCCMOTPHM Ha pe-

3yJAbTATAX HCCAEZOBAHMSI NPOYHOCTH CapMaTCKUX H3BeCTHAKOB [lepOeHT-
CKOro pafiona (rabJ. 3).

Tatawvoa 3

|
Cks. 14 Cks. 33 Cxs. 36 CkB. 38 , CkB, 44 Cxn, 40 Cks, 54
1
43 125 41 l 66,2 | 85,5 l 95 60,5
64,4 | 93 61,6 | 74,8 | 98,2 | 11,1 86
88 135,2 | 8,2 | 81,6 | 107 | 136,1 | 76,8
79 93 51,2 | 93 | 100 94,3 | 104
55,2 | 118 4.1 | 49,5 63 | 100 52,6

I il

>
XJ=2LH

=]

329,60 564,2 | 284,1 I 365 \ 453,7 I 036,50 | 379,9

i,

- 291
L-_=:Rm=-3l5- (494-64,44 ...+ 104+52,6)=—3—53—- =
= 83,23 krec/cm?;
1
§% = — (49— 83,2)? 4 (64,4— 83,22+ ... 4 (104 —83,2)* +
e o4
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+ (52,6 — 83,3)3 = -2—2332—-’-52

sRcﬂ — 25,58;

- = 6§b3,9:

2

RCIK

s =4,32.
X

Teneph paccuntaeM MEXCKBAaXHUHHYI0 M BHYTPHCKBAXHHHYIO COCTaBJjfA-
IONINe JIUCTIEPCUN:

Qy = (492 4+ 64,42 1- . .. - 1042 -} 52,6%) = 264 678,32;

? ? 3 I52 39! 2

Q2=(32963+5642 +...+536 L 319,80\ 1300
5 5 5 5

!

Qs = o (329,64 564,24 ... +-536,5 - 379,9)* = 242 444,83;
| !

02 =5 = v (@ —Qu) = (264 678,32 — 265 713,24) o =
8969
= ——— =320,2;
28

ﬁm=ﬁ7 Q2 — Qs) =%~(255 713,24 — 242 444,83) = 2211, 4.
Orciona
o2 __Ezl_aefmog_n _2211,4—-320,2

MEK n 5

= 378, 2.

3. Pacuer KosddunvwenTa KoppessilMM K YDaBHEHHS penpeceum.
Fimeercst 15 mapaiesbHEIX ONpPEfEJeHHH NPHPOAHOH BHIAXKHOCTA M MO-

nyas nedopmanua Exomnp, NpeACTaBICHHHX B Talba. 4.

Tadauna 4
| s e | s ||
36 44,7 26 58,3 24 57,5
36 46,4 35 46,2 46 98,7
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 =238 FE=44,2: N = 15;
up
og,np=es,3s; 0% = 78,09;

g = 8,14; oo =8,84;
Wnp E
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N
1 2._ _— = —
=1

Orcio/la BeJIHYUHA KO3pPUIMenTa XOPPeaAaIuH

m
W . E
® __ =—0,8.

a g
Y

OTHICKMBAeTCA JIMHEHHAS perpecCUs BUAA:

F =

ASWA —
E=g—|—b (Wap — Wap)»

2 (W;— Whpp) E;
i=l 830, 8

A A - o —
¢ ~ 999 04

=FE =44,2: b=

v —0,9;
2 (W; — Wip)?

§=1
E - 44,2 —"0,9 (WHP —38) — 78,4‘—'0,9 Wnp.

4. 3navenua P % npepenos aaa ! — pacnpexneneHus CThIOAEHTA B
3aBHCHMOCTH OT uucya [ creneHelr csoGoamnl npeacrasiiensl B Tabua, 5.

Tadbauana d
JHaueHus Q
== 8 — 1
1 0,314 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 b,841
4 2,132 2,776 3,495 3,747 4,604
5 2,015 2,571 3,163 3,365 4,032
6 1,943 2,447 2,969 3,143 3,707
7 1,895 2,365 2,841 2,998 3,499
8 1,860 2,306 2,862 9.896 3,36b
0 1,833 2,262 2,685 2,821 3,200
10 1,812 2,228 2,634 2,764 3,169
12 1,782 2,179 2,560 2,681 3,085
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 2,662 2,878
20 1,725 2,086 2,423 2,628 2,845
22 1,717 2,074 2,405 2,508 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
00 1,645 1,960 2,241 2,326 2,576

[Ipn f=—oco3nauenna P 9, npenenos ! — pacupenenenns CTBIOAEH-
Ta coBnajgaer co 3navenueM P 9 mpepenpB HOPMAaJBHOI'O pacupejesienudl.

as



IlpemmesnoBEE . . . . « + « . . . o« .
1. O0wne HDOJMOMEeHNA . . & v « o« « o

OIJIABJIEHHUE

2. Bn6op MeTOROB ONnpelesyeHHs: IOKasaTeJel CBOACTB IPYHTOB

3. OnraManpHOe COOTHOMEHHE YACJIA TOYeK ONpOOOBaHAS W 9IHCAA

T emqecm CKB a}KHH - » » » L » L | L » - & » - -

4. OnraManeaoe pasMellieHue TQOUEK HHIKEHEPHO-IeOJOTHUSCKOro

OnpoOoBaHus MEXAY CJAOSMH OCHOBAHHSI IpH JHHEHHOH pac-

YETHOH CXeMe HHXCHEDHOH 3aJaTA .+ « « o + o+ o« o & =
5. Onpenesnenne HeOOXOAMMOro umciga npod npE oneHxe cpeAHe-
roO SHAYEHHS TOKA3ATEIA .+ « « 2 » s o « s o o s o o«

ITpusoscenue. Pacder CTATHCTHUSCKAX WIApaMenpoB . .

Q0 & W

17
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