Jucunniaunna «PanuoHanbHoe NCN0JIb30BaHUE MUHEPAJIBLHBIX PeCypPCOB»
nast maructpanto OII 7M07203 "I'opnoe aesno"

Jexkuust 7. I'e0s10r0-T€XHOJIOrHYECKUH M Te0CTATHCTHYECKHI KOHTPOJIb
KavdYeCTBa py)]HOﬁ MacCChbl

]_[e.)'lb JIEKIIMU: U3YYUTh MCTOJIbI OIICPATHUBHOIO M CTPATCTUUCCKOI'O KOHTPOJIA
Ka4yCCTBa MUHCPAJIBHOI'O ChIPbs HA BCCX JdTallaX IMIPONU3BOACTBA.

Il1an Jeknum:

1. ['eosioro-rexHonoruyeckoe KapTHUpPOBaHUE MECTOPOXKICHUS
(TEXHOJIOTUYECKUE TUTIBI U COPTa PYI).

2. ['eocTtaTucTUyeckoe MoieIupoOBaHue (BapuOrpaMMHBII aHAIN3, KPUTHHT)
JUTSl YTIPABJICHUS COACPIKAHUSMH.

3. Cucremsl onpoOOBaHUs 151 JKCIIPECC-aHaIn3a
(peHTreHoIyOpEeCEHTHbI,  HEUTPOHHO-aKTUBAIIMOHHBIM,  J1a3epHO-UCKPOBAs
CHIEKTPOMETPHS ).

4. VYcepennenue kadecTBa Ha PYAHBIX CKIAIax M mepes o00raTUTENbHOM
(habpuKoi.

3. HudpoBoe ympaBieHue kauecTBOM (OJIOKOBbIE MOJENH, IUNIAHUPOBAHUE

3a00€B C YUYETOM COACPKAHUIN).

VYrpaBiieHHe KaueCTBOM PYJIHON MacChl SIBJISIETCS. OJHOM M3 KIIFOYEBBIX 3aj]a4
COBPEMEHHOT'0 TOPHOTO MPOU3BOACTBA. OT TOUHOCTU MPOTHOZUPOBAHUS COACPIKAHUIN
MOJIE3HBIX KOMIIOHEHTOB, CBOEBPEMEHHOI'O BBISIBICHUS] OTKJIOHEHUW M ONEPaTUBHON
KOPPEKTUPOBKH IIJIAHOB  JOOBIYM  3aBUCAT JSKOHOMHUYECKass dA(PEHEKTUBHOCTH
NpeAnpUsiTAs, CTaOUIBHOCTh paboThl oOoraTuTenbHOM (aOpUKUM H  TMOJHOTA
M3BJICYEHUS IIEHHBIX KOMIOHEHTOB. KOHTpOIh KauecTBa OCYIIECTBIISIETCS HA BCEX
ATarax TEXHOJOTMYECKOM IEMOYKH — OT Te0JIOTUYECKOr0 MOACIUPOBAHUS
MECTOPOXKIECHUS JJO OTTPY3KH TOTOBOTO KOHIIEHTpAaTa.

1. 'eoJ10r0-TEXHOI0THYECKOE KAPTHPOBAHNE MECTOPOKIEHUS

1.1. IloHsATHE U LEJIU I'E0JIOT0-TEXHOJIOTHYECKOT0 KAPTUPOBAHUS

['eonoro-rexnonornueckoe kaprupoBanue (I TK) mpeacrasnser coboit KOMITIEKC
paboT MO M3YYEHUIO U MPOCTPAHCTBEHHOM JIOKAIHM3ALUKN TEXHOJOTMYECKUX CBOMCTB
MOJIE3HBIX MCKOIAEMBIX C II€JIbI0 000CHOBAHUS PalMOHAIBHBIX CXEM MepepadOTKU U
ONTUMU3AIMU YIIpaBleHUs] KauecTBoM pyaHoM Macchl. I'TK siBisiercst cBsI3yromum
3BEHOM MEXIY T'€0JIOTMUECKOM pa3Be/IKOM U TEXHOJIOTHEH repepadoTKu, o0ecrneunBas
nepexoi OT TPAAUIIMOHHOTO T€OJIOTHYECKOTO OMUCAHMS K TEXHOJIOTUYECKOU OIEHKE
CBIPbSI.

Ocnosnsble nemn ['TK:



e BoiienieHrie MpOMBINUICHHBIX (TE€XHOJOTHMYECKUX) THUIIOB M COPTOB Py Ha
OCHOBE MX BEILIECTBEHHOI'O0 COCTaBa, (PU3UKO-MEXAHMYECKUX M TEXHOJOTUUYECKUX
CBOMCTB.

o [IpocTpancTBEHHOE OKOHTYPHUBAHUE JIOCTATOYHO KPYMHBIX TI€OJOTHYECKUX
00BEMOB C OJIMHAKOBBIMU 10 COPTHOCTH PYJaMHU.

o CocTaBieHHE TEOJOTO-TEXHOJIOTMYECKUX KapT U pa3pe30B, OTPaAXKAIOIINX
pacripeielieHue TEXHOJIOTHYECKUX COPTOB PY/l B MacCHUBE.

« O0ecrieueHre BO3MOKHOCTU CEJIEKTUBHOW BBIEMKU U YCPEAHEHUS PyAHOU
MacCBhl.

o [ImanupoBanue 100bIYM C YUETOM KaU€CTBEHHBIX XaPAKTEPUCTUK CHIPbSI.

1.2. TexHosiorH4ecKue TUNIBI U COPTA PY/

TexHomoruueckuit TUN PyJIbl — 3TO pyda YCTOMYMBOTO MHUHEPAIBLHOTO H
XUMUYECKOTO COCTaBa, KOTOpas mepepadarbiBaeTCss MO ONpEeAeIEHHON cXeme
oOorarnieHus. Briienenre TeXHOTOTUUECKUX TUIIOB OCHOBBIBAETCS Ha!

o MunepanbHOM cocTaBe py/l (OCHOBHBIE PYIHbIE MUHEPAJIbI, UX B3aUMOCBS3b);

o XMUMUYECKOM COCTaBE (COJIEpKAHUE MOJIE3HBIX U BPEHBIX KOMIIOHEHTOB);

o CTpYKTYpHO-TEKCTYPHBIX OCOOEHHOCTSIX;

o TexHONOrnYeCcKX CBOMCTBax (000raTUMOCTh, (HIOTAIMOHHAS AKTHUBHOCT,
BBIIIEIAYMBAEMOCTD ).

TexHomoruyeckuit  copt  pyAasl —  MOJAPA3ACICHUE  MPOMBIILICHHOTO
TEXHOJIOTUYECKOTO THIIA, BBIACIAIONIEECS MO KAaKOMY-THOO mapamMerpy KauecTBa U
nokaszaressiM oforaiieHus. TeXHOJIOrHYECKH COpT UMEET OOIIYIO JIJisi JTAHHOTO THIa
cxemy nepepaboTKH, HO OTINYAETCS TEXHOJIOTUYECKUMU MOKa3aTeNIMU epepaboTKu
(BBIXOJ KOHIIEHTpATa, U3BJIEUEHHUE, KAYECTBO MPOTYKTOB).

Hanpumep, ni1s MeqHO-TOPPUPOBBIX Py MOTYT BBIACIATHCS TEXHOJIOTHYECKUE
copta mo cojep:kaHuio Mmenau (Ooratbie, psioBble, O€IHbBIE), MO COOTHOIIECHUIO
CyJIb(UTHON U OKHCICHHON ME/IH, TIO COJIEPKAHUIO MOMYTHBIX KOMIIOHEHTOB (30JI0TO,
MOJIUOJICH).

1.3. MeToanka npoBeJeHUs re0J10ro-TeXHOJI0rH4eCKoro KApTUPOBAHUSA

I'TK npoBOAUTCS B HECKOJBKO ITAIOB:

1. COop u cucrteMaTtu3aius reoJOrnYeCcKuX JaHHBIX — aHAJIU3 Pe3yJIbTaTOB
reoJIOropa3BeIoYHbBIX PadOT, KEPHOBOTO MaTepHuaja, JaHHBIX OMPOOOBAHMS.
2. Ot10op MHHEpAJIOTO-TEXHOJIOTUUYECKUX M MalblX TEXHOJIOTHUYECKHUX

po6 Maccoit ot 1 10 50 Kr mIs mpoBEICHUS TEXHOJOTHYECKHUX HCCIIEIOBAaHUM IO
COKpAIIEHHOU CXEME.

3. JlaGopaTopHble  TEXHOJOTUYECKHE  MCCIEAOBaHUA —  HU3yUYCHUE
BEIIECTBEHHOTO COCTaBa, OMpEACICHHE TEXHOJIOTMYECKHMX CBOMCTB, BBIOOD
OIITHUMAJIBHOU CXEMBI 0OOTraleHus.

4, Tunuzanus U COPTUPOBKA Py — BBIAEICHUE TEXHOJIOTHUYECKUX TUIOB U
COPTOB HAa OCHOBE PE3YJIbTATOB HUCCIEAOBAHUM.
S. [IpocTpanCcTBEHHOE  KAPTUPOBAHME  —  COCTABJIEHHUE  TE€OJIOTO-

TCXHOJOIMYCCKHUX KapT M Ppa3pc30B, OTpaXKaromux pPacrnpcacaCcHUC BbIACICHHBIX
THIIOB KU COPTOB B IMPCACIIaX MCCTOPOXKACHUA.



6. PazpaboTka pexkomMeHIaluii M0 CEJIEKTUBHON BBIEMKE, YCPEIHEHHIO U
YIPaBICHUIO KaU€CTBOM PYJIHOM MacCHhl.

I'TK mo3BoJiseT mepeiT OT T€OJOTHYEeCKOT0 MOJICIMPOBAaHUsI, OCHOBAHHOTO Ha
COJICP’KaHUSX TIOJIE3HBIX KOMIIOHEHTOB, K TEXHOJIOTUYECKOMY MOJIETUPOBAHUIO,
YUYUTHIBAIOIIEMY 000TaTUMOCTh Pyl U SKOHOMUYECKHE MOKa3aTeNd UX MepepadoTKu.
DTO 0COOEHHO BAXKHO [Jii KOMIUIEKCHBIX PyJ U MECTOPOXKACHUN CO CIOXKHOM
W3MEHYHUBOCTHIO CBOMCTB.

2. leocTaTncTHYECKOE MO/IeJIMPOBAHNE /IJISl YIIPABJIEHHUS CO/IEPKAHUAMI

2.1. OCHOBBI Ire0CTATUCTUKHA B TOPHOM JieJie

['eocTaTucTuka npeacrabisieT co00il COBOKYMHOCTh CTATUCTUYECKUX METOJIOB,
VUYUTBHIBAIOIINX MPOCTPAHCTBEHHYIO KOPPEISLUIO JaHHBIX M MO3BOJISIONIUX
KOJINYECTBEHHO OLICHMBATh HEOIPEIECIEHHOCTh OLEHOK 3aIacoB U KadyecTBa pyabl. B
OTIINYME OT  JETePMUHHPOBAHHBIX  METOAOB, TEOCTATUCTUKA  ONEPUPYET
BEPOSITHOCTHBIMU KATETOPUSIMH U MO3BOJISIET CTPOUTHh MOJENH, HAUTYUIIUM 00pa3om
OTpaXXaroIIUe PeaJIbHOE NPOCTPAHCTBEHHOE PACTIPEICIEHUE CBOMCTB.

OCHOBHBIE MPEUMYIIECTBA T€OCTATUCTUYECKOTO MOJIXOAA!

o YUE€T mpOCTPAaHCTBEHHON CTPYKTYpbI JaHHBIX (OJIM3KOPACIOI0KEHHBIE MPOOBI
0oJiee KOppPEITUPOBaHBI);

» KonnuecTBeHHas OlleHKa HEONPENEIEHHOCTH OLICHOK;

» BO3MOXXHOCTh ONITUMHU3ALINN PA3BEIOYHBIX CETEH;

o Hannyumas nuneiinas Hecmeménnas ouenka (BLUE - Best Linear Unbiased
Estimator).

2.2. BapuorpaMMHblii aHAJIU3

Bapuorpamma  sBnsieTcsi  OCHOBHBIM ~ HMHCTPYMEHTOM  I'€OCTaTUCTHUKH,
XapaKTEPU3YIOIIHUM MPOCTPAHCTBEHHYIO H3MEHYMBOCTh UCCIEyEMOTr0 cBOKCcTBa. OHA
MPEACTABIACT CO00M (PYHKIHMIO TOJOBUHHOM JUCIEPCUU pPA3HOCTEW 3HAYEHUMU
MEPEMEHHON B 3aBUCUMOCTHU OT PACCTOSIHUS MEXKy TOUKAMU HAOIIOACHUS.

OMnupuvecKasl BapuorpaMma pacCUuThIBaeTCA 1o hopmyiie:

N(h)
V) = s Y 126 = 2k + T

i (5
« y(h) - 3HaueHKMEe BapUOrpaMMBI [T PACCTOSHHUSA h;
e N(h) - uncio map To4ek, pa3aeI€HHbIX PACCTOSIHUEM h;
e Z(x;) - 3HaYEHHUE TEPEMEHHOM B TOUKE X;;
e Z(x; + h) - 3HaYeHHE MEPEMEHHOM B TOUKE, CMEIIEHHOMN Ha pacCTOsTHUE A.
TeopeTnyeckre MOIETH BAPHOTPAMM:
3n  1(h

3
« Cepuueckas mogens: y(h) = Cy + C - Py (Z) ] mish < a;

« DkcrioHenansuas moaens: y(h) = Cy + C - [1 — exp (— %)],

« TayccoBa mozens: y(h) = Cy + C - [1 — exp (— ghz)].

a?



KiroueBbie mapaMeTpbl BApUOTpPaMMBI:

e Dbdext camopoakoB (nugget effect) - nucnepcusi Ha HYJIEBOM PaCCTOSHUM,
OTpakarouiasi OIIMOKYA U3MEPEHUN U MUKPOU3MEHYUBOCTD;

o [Topor (sill) — npenenpHOE 3HaUEHKE BapUOTPAMMBI, XapaKTePHU3YIOIlee 00IIYIO
TUCIIEPCHIO;

« Pamnyc koppensiiuu (range) — paccTosiHUE, Ha KOTOPOM IPOCTPAHCTBEHHAS
KOppEesus nepecTaéT NpOsSBISTHCS.

BapuorpamMHublii aHalIU3 TTO3BOJISIET:

o ONTUMU3UPOBATH Pa3BEIOYHBIE CETH;

o BBISBISATH TPEH Il U aHU30TPOIHUIO;

o O00OCHOBAHHO BBIOUPATH METO]T UHTEPIIOJSLINH;

o O1IeHNBaTh TOYHOCTH MTPOTHO30B.

2.3. Kpurunr

Kpuruar — meroj mpoCTpaHCTBEHHOW WHTEPIOJSLNUM, NAIONIUN HAUITYYIIYIO
JUHENHYI0 HECMEIIEHHYIO OLIEHKY 3HAay€HUM IEePEMEHHONM B HEONpPOOOBAHHBIX
TOYKAX.

OcHOBHBIE BUbI KPUTHHTA:

1. OO6prunbiii kpuruHdr (Ordinary Kriging) — Hanbonee pacnpocTpaHEHHBII
METO/1, OCHOBAHHBII Ha JOMYIIEHUH O MOCTOSIHCTBE CPEIHETO 3HAYEHUS B JIOKAJIbHOM
oOnactu. Mcnonp3yercs 1uist OONbIIMHCTBA 337a4 OLEHKH COAEePKaHUM.

2. [Ipoctoit kpurunr (Simple Kriging) — mnpeamnonaraer M3BECTHOE
riobanbHOE cpennee. [Ipumensiercs pexe.

3. VuuepcanpHblii kKpuruHr (Universal Kriging) — y4yuThIBaeT Haauuue
TpPEHJIa B JAHHBIX.

4. Koxpurunr (Co-Kriging) — m03BOJsSI€T HCHOJIb30BATh KOPPEISALUIO
MEXJy HECKOJIbKHUMHU TMEPEeMEHHBIMU JUIsI  yiaydlleHus oOuneHok. (OcobeHHOo
s dexTrBeH, Koraa NpoObl aHATU3UPYIOTCA Ha MPEUMYILIECTBEHHO 0o0Jiee IEHHbIN
KOMITOHEHT, a BCIOMOTaTelbHas IepeMeHHasi u3MepseTcs ¢ 00JbIIeH IOTHOCTBIO.

Cucrema ypaBHEHUI OOBIYHOTO KPUTHUHTIA!

n
Zj_l/lj y(xi — xj) +u=yx;—x), i=1,..,n

rae:

* 4j - BECOBBIE KOO PUIIMEHTHI,

. y(xi — xj) - 3HAYEHUS BapUOTPaMMbl MEK1y OIPOOOBAHHBIMU TOUKAMU;

e y(x; — xo) - 3HaYEHUsT BapHOTrPaMMBI MEXKIY OMPOOOBAHHON M OIEHMBAEMOM
TOYKaMU;

e U - MHOXUTEND Jlarpanxa.

[IpeumyiiecTBa Kpurusra:

o MuHMManIbHas 1UCHepcus OMMUOKU OI[EHKH;

o OTCYTCTBHE CUCTEMATUYECKOTO CMEIICHUS;



« KonnuecTBeHnHas olieHKa TOYHOCTH OLIEHKHU (JUCTIEPCUs KPUTHHTA).

Henocrarku:

e Tpyn0EMKOCTh BBIYUCIICHUMN JIJIs1 OOJIBIIINX MaCCUBOB JJAHHBIX;

o UyBCTBUTENIBHOCTH K BHIOOPY MOJIEIN BAPUOTPAMMBI;

« HeoOxonumocTh CTallMOHAPHOCTHU JAHHBIX.

3. CucreMbl ONIPOOOBAHMS M IKCIIPECC-AHAIN3A

OnpoOoBaHue SABISIETCS OCHOBOW KOHTPOJS KadecTBa pyAHoOW macchl. OT
JOCTOBEPHOCTH W OINEPATUBHOCTH  PE3yJIbTATOB  ONPOOOBAHUS  3aBUCHUT
3 PEeKTUBHOCTD yIIpaBIEHUS KAY€CTBOM Ha BCEX ATanax rOPHOTO MPOU3BOJICTBA.

3.1. Buabl onpodoBaHust

[To Ha3HauYEHUIO BBIAEIAIOT:

o [TouckoBo-pa3BeioyHOE OMpoOOBaHUE — JUISI  BBISIBJICHUS U OLICHKH
MECTOPOKICHUN;
e DKCIUTyaTallUOHHOE (TEXHOJOTMYECKOE) ONpoOOBaHUE — [JIi KOHTPOJIS

KadecTBa Mpu J00bIYeE;

« ToBapHOE onpoOOBaHME — JIJIsl ONIPEACIICHUS] KaueCTBA TOTOBOM MPOYKIIUH.

[To criocodby oT6opa npoob:

e Toueunoe omnpoOoBaHHEe — OTOOpP OTACHBHBIX NPoO u3 3a00s, AyueK,
TPAHCIIOPTHBIX CPEJICTB;

« BanoBoe omnpoGoBanue — OTOOpP OOBEAMHEHHBIX MPOO, XAPAKTEPUBYIOIIUX
CpelHee KauecTBO MapTUH.

3.2. CoBpeMeHHBbIEe METOAbI IKCIPECC-aHAIN3A

CoBpeMeHHbIE METOJIbl SKCIIPECcC-aHalii3a MO3BOJISIOT MOIyYaTh PE3yJIbTaThl B
peaJbHOM BpPEMEHHU, YTO KPUTHYECKH BaXHO [Jii ONEPATUBHOTO YMpPaBJICHUS
Ka4ueCTBOM.

Pentrenoduyopecuentusiii ananus (POA)

Meton OCHOBaH Ha HU3MEPEHUM XapaKTePUCTHUUECKOTO PEHTIE€HOBCKOTO
U3JIy4eHus, BO30yx)JgaeMoro B oOpasie MOoJ JEWCTBUEM NEPBUYHOTIO H3ITyUYECHUSI.
IIpeumymecrna:

 Bricokasi ckopoctb ananuza (1-3 MUHYTHI);

o MunumasibpHas npoOonoAroToBKa;

o OgHoBpeMeHHoe onpeaesienue 10 30-40 31eMeHTOB;

o [lTupokuit quana3zoH OnpenensieMbIX KOHIEHTPALUH.

Henocrarku:

o CJI0)KHOCTB OmnpeeieHus JErKux emMeHToB (Z < 11);

o Biinsitnue MatpuuHbix 3QhexToB;

« HeoOXxoaumocTh KaauOpoBKH IO CTaHAAPTHRIM 00pa3IaMm.

NHcTpyMeHTalIbHBIN HEUTPOHHO-aKTUBAIIMOHHBIN aHanu3 (MHAA)

Meton ocHOBaH Ha 00JiydeHHUH OOpasiia MOTOKOM HEUTPOHOB C MOCHEAYIOIICH
perucrpanuend HaBeIEHHOM paguoakTuBHOCTU. [IpenmyniecTna:

« Bricokasi 4yBCTBUTENBHOCTH JJIsl MHOTHX 3JIEMEHTOB;

o MuHMMaIbHbIE MAaTPUUYHBIE YP(DEKTHI;

« Bo3MOXHOCTB Hepa3pylIaIero aHanusa.



Henocrarku:

o CJI0)KHOCTb U CTOUMOCTb 000pPY/IOBaHUS;

« HeoOxoaumocTh coOII0ICHNS paMallMOHHON 0€30MMacHOCTH;

« bosiee umMTeNnB HOE BpEMS aHAJIN3A.

JlazepHo-uckpoBas criekrpometpust (LIBS)

Meton OCHOBaH Ha aHalM3€ YMUCCUOHHOIO CHEKTpa IJIa3Mbl, 00pa3yrolencs
IpU  BO3JCHCTBUM MOIIHOTO JIA3€pHOTO UMITyJbCa Ha TOBEPXHOCTh 00pasla.
IIpeumymecrna:

o MunumasibpHas mpoOOnoAroToBKa;

o Bo3MOxkHOCTB J10KaIBbHOTO aHalin3a (MUKPOHHBIE 00JIACTH);

o bricTpelit aHanu3 (CeKyHIb);

« Onpenenenue nérkux snementon (H, Li, Be, B).

Henocrarku:

o Biinsitnue MatpuuHbix 3QhexToB;

o CJI0)KHOCTb KOJIMYECTBEHHOTO aHAJIN3a;

o OrpannyeHHast TOUHOCTD ISl HEKOTOPBIX 3JIEMEHTOB.

3.3. Opranusanus onpoOOBaHHUS HA TOPHOM IPEANPUSITHH

DddexTuBHAA cucTeMa ONMPOOOBAHUS BKIIIOYALT:

1. [InanupoBanne ompoOOBaHUST — ONpeAeNieHHEe TOYeK OoTOopa,
MEePUOANIHOCTH, OOBEMOB MPOO.

2. Otbop ®W mMOATOTOBKAa TMPOO — COOMIOJEHHE METOJMK OTOOpa,
o0ecrneunBaOIINX MPEICTABUTEIBLHOCTb.

3. JlaGopaTopHBIii KOHTPOJIL KadyecTBa aHAJIM30B — CHCTEMaTH4yecKas
MIPOBEPKA IOCTOBEPHOCTHU PE3YIHTATOB.

4. BHyTpeHHMII ¥ BHENIHWM KOHTPOJIb — OIEHKA CIy4YalHBIX U
CUCTEMATHUYECKUX MOTPEIIHOCTEH.

3. ['eonornuecknii  KOHTPOJIb AHAIM30B — HE3aBUCHMAas IPOBEPKA
HE3aBUCUMO OT Ja0OpaTOPHOTO KOHTPOJIS B TE€UEHHE BCETO MEPUOJia dKCIUTyaTaluu
MECTOPOXKICHHUSI.

Tekymuii KOHTpPOJIb KadecTBa OTOMBAaEMOW M BbIJIaBa€MOM PYJHON MacChl
SBJISIETCS TJIaBHOM 3a/1aueil onpoOOBaHuUs MPU BEJICHUU OUUCTHBIX PadoT.

4. YcpenHeHne Ka4uecTBa HA PYJAHbIX CKJIAJaX

4.1. IlonsiTHe ¥ LeJIH yCPEAHEHUS

VYcpennenue pyabl — 3TO OInepanus LEJEeHAIpaBIeHHOT0 M3MEHEHUs KadecTBa
pYyZbl MyTEM CMEIIMBAHUS PA3IMYHBIX MapTUH C LEJIbI0 CTa0MIM3aluu €€ COoCTaBa.
VYcpenHenue yiydymiaeT yHnpaBisieMOCTb OOOTaTUTEIBHBIM MPOLECCOM M MO3BOJISIET
MOBBICUTh TMOKa3aTelu padoThl 00OraTUTENbHBIX (aOpUK, B TMEPBYIO OuYepelb
W3BJIEYEHHUS MTOJIE€3HBIX KOMIIOHEHTOB.

VYcpenHuTenbHbIE CKJIaAbl TMOTEHIHATBHO CIOCOOHBI 3aMETHO CrJIaJHTh
HEOJHOPOTHOCTH U CTAaOUIU3UPOBATh KaUe€CTBO MOTOKA Ha (hadpuKy.

OCHOBHBIE LIEJIN YCPETHEHUS:



o CTabunu3zanusi  COJAEpKaHHWS  TOJIE3HOIO0  KOMIIOHEHTa B IUTaHUU
oboratutenbHoOl (habpuky;

o CHmkeHue  KojebaHuUW  KauecTBa,  OOYCIIOBJIIGHHBIX  €CTECTBEHHOM
HEOJHOPOJIHOCTBIO MECTOPOKACHUS;

« O0ecnieueHune cTabUIBLHON PabOTHI 000TraTUTEIBLHOTO 000PYIOBAHMUS;

o [ToBblllIeHNE U3BIIEUEHHUSI TOJIE3HBIX KOMIIOHEHTOB;

o CHmxeHue 3aTpaT Ha nepepadboTKy.

4.2. CxeMbI M1 METOAbI YCPEAHEHHUS

Kinaccudukanus cxem ycpeaHeHus:

1. BayTtpukapsepHoe (BHYTPUIIAXTHOE) YCPEIHEHUE — CMEIIUBAHUE PY/]IbI
U3 Pa3JIMYHBIX 3200€B HEMOCPEICTBEHHO B IIpoLecce 100b19u. OCyIecTBIIeTCs MyTEM
MJIAHUPOBAHMUS MOCTIEOBATEILHOCTA OTPAOOTKH OJIOKOB € YUETOM MX KAYECTBEHHBIX
XapaKTEepPUCTHUK.

2. VYcepennenue Ha pyJIHBIX CKJIaJax — co3faHue mrTadesned ycpeaHEHHOM
pyasl Ha mnoBepxHocTH. I[lpumensiercs mpu Oodblux o00bEMax A0OBIYM U
3HAYUTEIHHON HEOAHOPOIHOCTH PY/IbI.

3. VYcepennenue Ha obOoratutenbHOU (aOpuke — CMENIMBaHUE PYIHBIX
MIOTOKOB HEMOCPEACTBEHHO Mepe]] NEpepadOTKOM.

[Ipu BamoBOM yCpeAHEHMHM Ha TOPHO-OOOTATUTENBHBIX MPEANPUITUSIX
1enecoo0pa3HO NPUMEHSATH IBYX- U TPEXCTAAUAIBHBIE CXEMbl YCPEIHEHUS.

Metons!l ycpeaHEeHUA:

1. [TocnoitHoe  dopmupoBanue 1mTadened — pylda  yKIaJIbIBaeTCs
TOPU3OHTANIBHBIMU CIIOSIMH, a 3aTeéM 3a0HpaeTcsi BEPTUKAJIbHBIMU CpPE3aMH, YTO
obOecrnieunBaeT yCpeaHEHUE M0 BCEU BBICOTE MITA0ETIS.

2. [[luxTOBaHWE — CMEIIMBAHUE PYAHBIX IIOTOKOB B OIPEIEIIEHHBIX
MPOMOPLUAX IS TTOJYYECHUS 3aJaHHOTO KayeCTBa.
3. JIlnHaMUYecKkoe yCpeaHEHUE — KOPPEKTUPOBKA IOTOKOB B PEAIBbHOM

BPEMEHU Ha OCHOBE JJAHHBIX 3KCIPECC-aHAIN3a.

4.3. OnTuMH3alUsA yCPeAHECHUSA

D¢ hHeKTUBHOCTH YCPETHEHUS OTPEIEIISIEeTCS:

o OTHOPOTHOCTHIO UCXOJHOU PYJbl — YEM BBIIIIE U3MEHUYMBOCTb, TEM CJIOKHEE
YCPEIHEHHE;

« EMKOCTBIO yCpeTHUTENBHBIX CKIaf0B — JOJKHA COOTBETCTBOBATh 00BEMAM
00BIYY U IEPUOAUYHOCTH KOJICOAHUN KaueCTBa;

o TOUHOCTBIO MPOTrHO3a KAYeCTBAa — OCHOBAaHA Ha JAHHBIX I€OCTATHCTHYECKOTO
MOJICTUPOBAHUS;

« OnepaTUBHOCTBHIO KOHTPOJISI — UCIOJBb30BAaHUE CHUCTEM 3KCIpEcC-aHalu3a IS
KOPPEKTUPOBKHU YCPETHEHUS.

[IpumeHeHne MaTeMaTHYECKOr0 MOJEIUPOBAHHUS U IUMPOBBIX TEXHOJOTHI
MO3BOJISIET TMOBBICUTH 3(P(HEKTUBHOCTh YCPEIHEHHUS M CHU3UTH MOTEPU LIEHHBIX
KOMIIOHEHTOB.

5. lHugposoe ynpapjieHne Ka4eCTBoOM

5.1. biokoBbie MoAeIH



biiokoBasi monenb SBISETCS OCHOBOM IM(POBOro YMNpPaBICHUS KauyeCTBOM
pynHON Macchl. OHa mpeacTaBisieT coO0K TPEXMEPHOE NUCKPETHOE MPEACTABICHHE
MECTOPOXKJICHUSI, B KOTOPOM KaXKJIbli OJOK (siueiika) XapakTepuszyercss Habopom
CBOMCTB: COJIEp>KaHHEM TMOJIE3HBIX KOMIIOHEHTOB, TEXHOJIOTUUECKUM TUIIOM, (PUBHKO-
MEXaHUYECKUMH CBONCTBAMM.

[IpuHIMTIBI TOCTPOEHUS OJIOKOBBIX MOJIEIICH:

1. JluckpeTusanus mpocTpaHCcTBa — pa3doueHne 00JacTH MOJASTUPOBAHUS HA
OJIOKH OJIMHAKOBOTO WJIM IMMEPEMEHHOTO pa3mepa.

2. NHuTtepnionsiiusi CBOMCTB — OLIEHKA COIEP>KaHUM U IPYTUX XapaKTEPUCTUK
JUIS1 KQXK0TO OJI0Ka C UCIOJb30BAHUEM I'€0CTaTUCTHYECKUX METOI0B (KPUTHHT).

3. Knaccudukanus 0J10KOB — OTHECEHHE KaXK10T0 OJI0Ka K OIpeeIEHHOMY
TEXHOJIOTUYECKOMY TUITY UJIA COPTY PYAbIL.

4. OOHOBNIEHHE MOJEIM — pEryjsipHas akTyadu3alusl JTaHHBIX [0 MEpe

MOCTYIJIEHUSI HOBOM MH(pOpPMALIHH.

KitoueBbIM pe3ynbTaToM SBISIETCA CO3JaHUE TPEXMEPHOU OJOYHOU MOJENH,
MO3BOJIAIOIIEH B PEXKUME pEaTbHOIO BPEMEHM ONPENENATh KAdyEeCTBEHHBIE
XapaKTEpUCTUKU PYJHOTIO Marepuaia ¢ y4€TOM KOOPAMHAT Pa3rpy3Ku U 4epnaHus U
o0ecreynBaTh MPOCIEKNUBAEMOCTh KAUECTBEHHBIX MOKa3aTeaed pybl.

5.2. IlmanupoBanue 3a00€B € Y4ETOM COACPKAHUI

[uppoBoe ymnpapiieHHE KAa4eCTBOM IO3BOJSET OCYILIECTBIATH IUIAHUPOBAHUE
TOPHBIX PabOT B PEKUME YIIPABICHUS Kau€CTBOM ChIpbsi. OCHOBHbBIE TPUHIIUIIBL:

1. [IpenBapuTenbHOE MPOTHO3UPOBAHUE KauyecTBa — JI0 Hadyajla OTpabOTKH
0JI0Ka OIpEeNENAI0TCS OKUAAEMBbIE COAEPKaHNS Ha OCHOBE OJIOKOBOI MOJIETH.

2. OnTuMu3anus MOCIEI0BAaTENbHOCTH OTPAaOOTKM — BBIOOp MOpsAIAKA
0TpabOTKH OJIOKOB, 00ECIIEYNBAOIIETO CTAOUIBHOE KAYECTBO PYAOMOTOKA.

3. OnepaTuBHasE KOPPEKTUPOBKA IJIAHOB — HAa OCHOBE JTaHHBIX 3KCIpeCcC-
aHanu3a U GaKTHYECKOro KauecTBa OTOUTOM py/bl.

4. [IpocnexuBaeMOCTh  KayecTBa —  OTCIEKUBAHHE  KayeCTBEHHBIX
XapaKTEepUCTUK OT 32005 10 000TaTUTENbHOUN (haOpUKH.

3. AHanu3 pacxoXKIEHUW — COIOCTABJIEHUE MPOTHO3HBIX JAHHBIX IO

0JIOKOBOM Mojenu ¢ (aKTUYECKUMH IOKa3aTelsIMHU, IMOJIYyUYeHHBIMU B IIpoIlecce
JO0OBIYH.

5.3. UuTerpanus JaHHBIX U aBTOMATH3ALUSA

CoBpeMeHHbIE CUCTEMbI YITPaBICHUSI KAY€CTBOM OOBEIUHSIOT:

o JlaHHBIE  TEOJOTOpa3BeKW — TEOJOTHMUECKHE  MOJENH, Pe3yJbTaThl
onpoOOBaHUsI;

o JlaHHbIE AKCIUTyaTaluu — (PaKTUYECKOE KaueCTBO OTOUTOU PYJbl, pe3yJIbTaThl
AKCIIPECC-aHaIN3a;

o [InmaHoOBBIE NaHHBIE — KaJEHJApHbIE IUIAaHBI J0OBIYM, Tpaduku OTPabOTKU
0JIOKOB;

o JlanHble oOoranieHus: — Ka4eCTBO KOHIIEHTPATAa, U3BJICYEHUE, TEXHOJIOTMUECKUE
MOKa3aTenu.

[IpeumyiectBa U poBOro yrnpapieHUs] KAU€CTBOM:



o CokpalnieHue BpEeMEHM Ha IUIaHUpoBaHUE (C 2 4YacoB A0 2 MUHYT A
COCTaBJICHUSI CXEMbI B3PbIBAHUS);

o [IoBBILIEHHE TOYHOCTU KOHTPOJIS CONAEPKAHUN;

o CHUXeEHUE MOTephb U pa3y00KUBaHMUS;

o OnrTumu3anus paboThl 000raTUTENIbHOU PadpuKy;

o MakcuMu3aiiusi U3BJICUCHHS [IEHHBIX KOMIIOHEHTOB.

5.4. UHCTpYyMEHTBI M IPOrPpaMMHOe o0ecrnieueHne

JInst upoBOro yrpaBlieHHs] KaueCTBOM UCIOJIb3YIOTCS:

e ['opHO-Teonornueckue uHPopmalmoHHeie cucremol — Leapfrog, Surpac,
Micromine;

o Cnienuanu3upoBaHHbIE MOJIYJIN YIIPABJICHHS KAYECTBOM — MOJTYJIM IITUXTOBAHUS
U yCPEIHEHUS;

o CucTteMbl ONEPATUBHOTO KOHTPOJISI — JAT4YUKH, SKCIPECC-aHATU3aTOPHI,
CUCTEMBI MTPOCIIC)KUBAEMOCTH.

Bomnpocs! Aj1s1 caMOKOHTPOJISA

1. YT0 Takoe reosIoro-TeXHOJIOTHYECKOE KapTUPOBAaHUE M KAKOBA €T0 POJIb
B YIPABJICHUM Ka4eCTBOM pyAHOM Macchl? YUeM TEXHOJOTMYECKHMU THUI PYJIbI
OTJINYAETCS OT TEXHOJIOTUYECKOTO copTa?

2. B 4ém cymHoCTh BapuorpaMMHOro ananusa u kpurunra? Kakue 3amaun
PEILIAI0TCS C TOMOIIBIO TEOCTATUCTUYECKOTO MOJIECIIMPOBAHNS B TOPHOM Jiefie?

3. Kakue coBpemMeHHbIE METOIbl SKCIPECC-aHAIM3a MNPUMEHSIOTCA A
KOHTPOJIS KauecTBa py/ibl? B uéM npeumyiiiecTBa u OrpaHUUCHUS KaXK10ro MeTojia?

4. KakoBbl OCHOBHBIE METOABI M CXEMBI YCPEIHEHUS KadecTBa PYyAbl?
[ToueMy ycpenHeHHEe SBISIETCS BaKHBIM 3TANOM MOJATOTOBKHU PYAbl K 000TallIeHUIO?

3. Kak nudpossie TexHonoruu (0J0OKOBbIE MOJEIU, aBTOMATU3UPOBAHHOE

IJITAHUPOBAHKE) TMO3BOJISIIOT MOBBICUTH A()PEKTUBHOCTh YIPaBICHUS KaueCTBOM
PYAHOU MacCChI?
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4. [IpumeHeHne KOKPUTHHTA 1T OLICHKU COAEP KaHUM
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