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2.1.10.2. CBIIYYECTDb ITIOPOLIKOB

Obwas gapmaxoneiinast cmambsi coomeemcmeyem AHATOSUYHOMY mexcny,
2aPMOHUBUPOBAHHOMY 8  pamkax Dapmaronetinotl OUCKYCCUOHHOU epynnwl (PDG).
Heeapmonuzupoeannuiii mexcm 0003HaAUeH CUMBONAMU «+ *».

PacnpocTpaneHHoe KCIONB30BaHNE MOPOILIKOB B (papMalleBTUYECKONM MPOMBINITIEHHOCTH
MIPHUBEJIO K BOSHUKHOBEHUIO Pa3HOOOPA3HBIX METOJIOB JIJISl XaPAKTEPUCTUKH UX CHITYUYECTH.

Brionne BeposATHO, 4YTO MPEANPUHUMAIOTCS TIOMBITKH YCTAHOBHUTH CBS3b MEXKIY
pPa3IMYHBIMA ~ KPUTEPUSMH  CHITyYECTH TIOPOIIKOB W  TPOU3BOICTBEHHBIM  IPOIECCOM.
Pa3paboTka Takoro OOJIBIIOTO KOJIMYECTBA pa3HOOOpa3HBIX METOAOB Obla Hen30exHa, Tak Kak
MOBEJICHWE TMOPOIIKOB MHOTOIPAHHO, YTO YCJOXHSET TOMBITKA OXapaKTepH30BaTh HX
CBINTYYECTb.

Ilenpto nmaHHOW o0OIIEH (apMaKONMeWHON CTaThU SBJISETCS 0030p Hamboyiee dYacTo
UCIOJIb3YeMbIX B (apMaleBTUYECKOW MPAKTUKE METOJOB OLEHKHU CHIMY4YeCTH MOPOIIKOB.
OnHako HU OJMH MPOCTON METO]T ONIPEAEIICHUS CHIITYYeCTH TIOPOIIKOB HE CITIOCOOEH a/IeKBaTHO U
MOJTHOCTBIO  OXapaKTepU30BaTh CBOMCTBA CHIMYYECTH TMOPOLIKOB, B HAcTosmled oOmei
(dapMaKkonelHoi cTaThe TPHUBOIATCS PEKOMEHAAMH IO CTAHJAPTU3AIMUA ITHX METOJIOB H
Ba)KHBIE YCIIOBUS KCIIEPUMEHTAIILHOTO OIpeIeTIeHHS.

Hanbosnee yacTo 11t OIICHKH CHIITyYeCTH MOPOIITKA MCIIONB3YIOT 4 METO/1a UCTIBITAHUI:

— OTpeelieHne YIila €CTECTBEHHOTO OTKOCA;

— onpezaenenne kodddunrenrta npeccyemoctu (kodddunment Kappa) nwin
koa(urmenta XaycHepa,

— OTpeNeeHne CKOPOCTH CHIITyYeCTH Yepe3 OTBEPCTHE;

— METOJI CIBUTOBOH STUEHKH.

B nenom, n1000i METOA OLIEHKH CBHINY4YECTH MOPOLIKOB JOJKEH OBITh MPAKTUYHBIM,
yAOOHBIM, BOCIPOU3BOJUMBIM W UYBCTBUTEIBHBIM, a TaKXke oOecredynBaTh IMOJIyYCHUE
WH(POPMATUBHBIX pe3yibTaToB. i JFO0OTO0 W3 ATHUX METOJOB HEOOXOAMMBI IOBTOPHBIE
onpeaenenusi. CreayeT OTMETHTb, YTO HU OJMH MPOCTOM METOJ] ONpPEICICHUS CBIMYy4YeCTH
MIOPOIIKOB HE CIOCOOEH aJeKBAaTHO U MOJIHOCTHIO OXapaKTEPU30BATh NIMPOKHIA CIIEKTP CBOMCTB
CBIITYY€CTH MOPOIIKOB, BCTpeUaroluxcs B papMarieBTHIecKoi mpoMblnieHHOCTH. [Toaxoasieit
CTpaTerruel MOXET OBITh HCIIOJIb30BAHNE HECKOJIBKUX CTaHJIAPTH3UPOBAHHBIX METOJIOB
UCTIBITAHUHN ISl XapaKTEPUCTUKU PA3TUYHBIX ACHEKTOB CHIMTYYECTH MOPOIIKOB, HEOOXOIUMBIX
pa3paboTUHKY.

YI'OJI ECTECTBEHHOI'O OTKOCA

VYTr01 eCTECTBEHHOIO OTKOCA MCIIONb3YETCS B PA3JIMYHBIX OTPACIIAX HAYKH IS ONUCAHUS
CBOICTB CBIIIY4ECTH TBEPABIX TEN. YTOJ €CTECTBEHHOIO OTKOCA SIBISIETCS XapaKTEPUCTUKOMH,
YUUTBHIBAIOUIEH TPeHHE YacTHIl MEXAy COOOM, a TaKKe CONMPOTHBIIEHUE MEXJy YaCTHIAMH IPU
UX JBW)KEHUU. Pe3ynbTar onpenencHus yria €CTECTBEHHOTO OTKOCa BO MHOIOM 3aBUCHUT OT
UCIOJIb3yeMOro Metoja. TpyIHOCTH B MPOBEIECHUH UCIBITAHUS BOSHUKAIOT U3-3a PAaCCIauBaHUA
(cerperanuu), yIJIOTHEHHSI WM pa3pbIXjJeHUs (adpaluu) IOPOIIKOB NpU (OPMHPOBAHUU
KoHyca. HecmoTps Ha 53TO, MeTOA MpPOJNOIDKAET MCIONb30BaThbCcsl B  (papMaleBTUYECKOM
IIPOMBIIIJIEHHOCTH, @ B JIMTEPAaType ONMCAHO MHOXECTBO IPUMEPOB, AEMOHCTPUPYIOIIUX €r0
3Ha4YeHHE MPU NPOTHO3UPOBAHUN IPOU3BOJCTBEHHBIX MTPOOIIEM.

VYTosl ecTeCTBEHHOr0 OTKOCa IMPEJACTABISAET COOOW MOCTOSHHYIO BEIUYMHY TPEXMEPHOIO
yria (OTHOCUTENBHO TOPHU3OHTAJIbHOW IOBEPXHOCTH), C(OpPMHpPOBABIIErocsl KOHyca Ipu
HaCBIIIaHUU TIOPOILIKA FOPKOH, MOIYYEHHOTO B ONPEEIICHHBIX YCIOBHUAX UCIIBITaHusA. Bennunny
yTIJ1a OMpPEeNesOT OJHUM U3 CIIOCOO0B, OMMCAHHBIX HIKE.



MeTtoasb! onpeaeseHus yria eCTeCTBEHHOI0 0TKOCA

W3BeCTHBI pa3iau4HbIE METOIbI ONPEIEICHUS YIJIa €CTECTBEHHOIO OTKOCA. bOJBIIMHCTBO
IPUMEHSIEMBIX METOJIOB ONpEACTICHUS CTaTUYECKOTO yria €CTECTBEHHOI'O OTKOCAa MOTYT OBITh
KJIaCCU(UIIMPOBAHBI HA OCHOBE JIBYX Ba)KHBIX SKCIIEPUMEHTAIbHBIX IEPEMEHHBIX:

— BBICOTa «BOPOHKM», 4epe3 KOTOPYH MNPOXOJAT IMOPOLIKH, KOTOpass MOXKET ObITh
(UKCHUpOBaHA OTHOCUTEIIFHO OCHOBAHMS WM U3MEHSATHCS TI0 Mepe (OPMHUPOBAHUS TOPKU;

— OCHOBaHHE, Ha KOTOPOM 00pa3yercsi TOpKa, KOTOPBIA MOXET UMETh (PMKCUPOBAHHBIHI
JUaMeTp, WM JUAMETP OCHOBBI KOHyCa TOPKM M3 IIOPOIIKAa MOXKET H3MEHAThCA IO Mepe
(bopMUPOBaHUS TOPKHU.

Pa3HOBUIHOCTH [NAaHHBIX METOJOB TAaKXE B HEKOTOPOM CTEIEHU HCIOJIB3YKOTCS B
(dhapmarieBTHKeE:

— cmeKarwul Y20 eCmecmeeHHo20 OmKoca OIPENEIAETCS IO0CIE «BBICBHIIAHUSI) W3
€MKOCTH HM30BITOYHOTO KOJMYECTBA TMOPOIIKOB, BBIXOJSIIETO 3a IMpeesibl OCHOBaHUS KOHYycCa
TOpKH (PUKCUPOBAHHOTO JUAMETpPa; 00pa30oBaHUe MOPOIIKOBOTO KOHYCA MOPOIIKA C OCHOBAHUEM
(UKCHPOBAHHOIO AMAMETpPa MO3BOJISIET ONPEASIUTh CTEKAIOIIUI YIOJl ECTECTBEHHOTO OTKOCA;

— OUHaMU4eCcKuil Y20l eCMmecmeeHHO20 OMKOca ONIPEAEIseTCs IIyTeM 3alOJHEHUs
LWIMHIpPA (C IPO3payHOM IMJIOCKOW KPBIIIKOM Ha OJHOM KOHIIE) M BPAILLEHHUS €ro C 3aJaHHOU
CKOPOCTBIO; JTMHAMHUYECKH Yrojl €eCTEeCTBEHHOIO OTKOca — 3TO Yroil (OTHOCHUTEIBHO
TOPU30HTAJILHONH TOBEPXHOCTH), C(HOPMHUPOBAHHBIM CHITyYUM MOPOLIKOM; BHYTPEHHHUH YTOJ
KMHETUYECKOTO TPEHHsI ONpPEAENAeTCS IUIOCKOCTBIO, pPa3JeNsiolell YacTHIbl, KOTOpBIE
CKATBIBAIOTCS BHU3 C BEPXHETO CJIOS IOPOILKA, W YaCTHUIbl, KOTOPHIE BPAILAIOTCSA BMECTE C
LHWIMHIPOM (C IIEPOXOBATOM MOBEPXHOCTHIO).

OTHocUTeIbHOE PAaHKMPOBAaHHE CBHINYYeCTH MOPOIIKA MO YIJIY eCTeCTBEHHOIO
0TKOCA

HecMmoTpss Ha TO, 4TO CyIIECTBYIOT HEKOTOpBIE pa3inyMsl B KaueCTBEHHOM OINHMCAaHUU
CBIMTYYECTH IMOPOIIKOB C HCIOJb30BAHUEM YIJIa €CTECTBEHHOI'O OTKOCAa, B OOJBIIMHCTBE
cllydaeB, OHa corjacyercs ¢ kinaccudukanueid Kappa, npusenensnoit B tadbmune 2.1.10.2.-1. B
TEXHOJIOTMYECKOM TMpOIEcce MPOU3BOJACTBA JOCTATOYHO IIMPOKO MCHOIB3YIOT MOPOIIKH,
MMEIOLINE YTOJI €CTECTBEHHOIO OTKoca B auamasoHe or 40° mo 50°. Ilopomku, ¢ yriom
€CTECTBEHHOTO 0TKOCca 6osee 50°, peaKo mpueMIIeMbl I TPOU3BOCTBEHHBIX IIEJIEH.

Tabnuya 2.1.10.2.-1. — Omnocumensroe paHsicuposanie Colnyyecmu NOpouKa no yaiy ecmecmeeHHo20 omKoca

VYToJ1 eCTECTBEHHOT'O OTKOCA

XapaKTepUCTHUKA ChIIYYECTH
P p Y (B rpagycax)

OtnnyHas 25-30
Xopoumas 31-35
VY noBnerBoputenbHas (JOMOTHUTEIBHBIX 36-40
JEHCTBUI HE TpeOyeTcs)

[Ipuemnemas (MOXXET 3aCTpEBaTh) 41-45
[1noxas (He0OX0IMMO BCTpPSXUBAHUE, 46-55
BUOpaLINs)

Ouens ioxas 56-65
Kpaitne ninoxas OoJiee 66

Y c/10BUS IKCIIEPUMEHTAJIBLHOTO ONpe/ieJIeHNsl YIJIa eCTeCTBEHHOI0 0TKOCA

VYTros ecTeCTBEHHOr0 OTKOCa He SBJSETCS NMPHUCYIIUM €My €CTECTBEHHBIM CBOWCTBOM
MOPOILIKOB, TaK KaK OH B 3HAYMTEJIbHOM CTENEHU 3aBUCUT OT METOJUKHU, UCHOIb3yEMOW IS
(dbopMHpOBaHUs MOPOIIKOBOro KoHyca. Cienyer oOpaTUTh BHMMaHHE Ha CIEIYIOLIUE BaXKHbIE
aCTIEKTBHI:

— BEpUIMHA KOHyCa IOpOIIKAa MOXET J1e(opMHpOBATHCS MOJ BO3JACHCTBHEM MOPOIIKA
cBepxy. [edopmanuio mox Bo3JeHCTBHEM IMOPOIIKA CBEPXY MOXXHO MHUHUMH3UPOBATH INPHU



OCTOPOKHOM ITIOCTPOEHUH MTOPOLIKOBOI'O KOHYCA;

— TpUpOa OCHOBaHMA, HA KOTOPOM (POPMHUPYETCS KOHYC M3 MOPOILKA, BIUAET HA YroJ
€CTeCTBEHHOTO OTKOCa, peKoMeHAayeTcsd, (OpMHUpOBaTh KOHYC TIOpOIIKAa Ha «oOuieMm
OCHOBAHHMW», YTO MOXKET OBITh JOCTHUTHYTO IyTeM (OPMHPOBAHUS KOHyCa IMOPOIIKAa Ha CJI0e
MOPOIIKA; JUISI 3TOTO MOYKHO HCIIOJIB30BATh OCHOBAHHME C OINPEACIECHHBIM JUAMETPOM H
OOpPTUKOM MO BHEIIHEMY Kparo Ui yJEepXKaHHWsS CJIOS MOpOIIKa, Ha KOTOpoM (opmMmupyercs
KOHYC.

PexoMeHyeMblii MeTO/ onpeeIeHUsl YIJIa eCTeCTBEHHOI0 0TKOCA

DOopMHPYIOT YTOJI €CTECTBEHHOTO OTKOCA Ha HEIMOJBM)KHOM OCHOBAaHHH C OOPTHKOM,
VACPKUBAIOIIMM Ha OCHOBAaHWU CIIOM mopormka. OCHOBaHWUE HE JOHKHO TIOJBEPraThCs
BuOparuu. BpICOTY BOpOHKHM TOAOMpAIOT TAaKUM O00pa30oM, YTOOBI MOPOIIOK OOpa30BHIBAJ
CUMMETPUYHBIA KOHYC. HeoOXomuMo TpHHATH MEphl MO MPEAYNPESKICHUIO BUOpAIUU TPHU
NBW)KCHUM  BOPOHKH. JIJs1  yMEHBINGHWsT  BO3JCHCTBHSA  TAJAlOIIEro  IMOpPOIIKAa  Ha
(bopMHPYIOIIYIOCS BEPIIMHY KOHYCa, Kpail BOPOHKH JOJDKEH HaXOAUTHCS HAa PACCTOSIHUU 2—4 ¢M
OT BEPIIUHBI TOPKH TIOpoITKa. Eciu CHMMETpUYHBIN KOHYC TIOPOITKA HE YIACTCS TIOMYYUTh WITH
BOCIIPOU3BECTH, TO ITOT METOA HE MOXKET OBITh UCIONB30BaH. M3MEPSIOT BHICOTY MOTYyYEHHOTO
KOHYCa TIOpPOITKa M JUAMETP OCHOBAHHS W PACCUMTHIBAIOT YTOJI €CTECTBEHHOTO OTKOCA, O, TIO
cienyrouiei popmysIe:

BBICOTA

tan(x) =
0,5 x ouamemp ocrnosarus

KOSODOUIMEHT ITPECCYEMOCTHU U KOOODOUIIMEHT XAYCHEPA

Koaddumuent mpeccyemoctu (kodpdunuent Kappa) m OIM3KO CBS3aHHBI C HUM
ko3 duuuent XaycHepa MOTYT ObITh HCIIOJNB30BaHBI JUIsl MPOTHO3UPOBAHUS XaPAKTEPHCTUK
CBIITyYECTH MOPOIIKOB, HA KOTOPBIC BIHSIOT JPYTHE CBOICTBA MOPOIIKOB, TAKHE KaK, pa3Mep,
¢dopma, MIOTHOCTH MaTepHaja, IUIOUIaJb MOBEPXHOCTH, COJEpKAHUE BJAard, KOTE3MOHHAs
crocoOHOCTh  TopomikoB.  Koaddumment mnpeccyemoctn u  kodddumuent XaycHepa
pPacCUMTHIBAIOT HA OCHOBE HACBHIMHOM IUIOTHOCTH W IUIOTHOCTH IIOCJE YIUIOTHEHUS WIIH
HACBIITHOTO 00bhEMa MOPOIIKOB M 00beMa IOPOIIKOB MOCJe YIUIOTHEHUs. JlomomHuTenpHas
uHpopmanus npeacrasiena B 2.1.10.3. Hacvinuas niomnocms nopouikos.

MeTtoa onpenesienust K03 puuueHTa npeccyeMocTu u ko3gppuuueata XaycHepa

XOTA CyIIECTBYeT HEKOTOpBIE pa3iudMs B METOJAax ompeneseHus Kod(h(UuueHToB
npeccyeMocTd M XaycHepa, OCHOBHOW METOJl 3aKJI0YaeTcss B H3MEPEHUHM Ka)KyIIerocs
(HachITHOTO) 00beMa MOPOLIKOB (V) 1 OKOHUATEILHOTO 00beMa MOPOIIKOB TOCIE YINIOTHEHUS
(Vy) omHOTO M TOTO X€ 00pa3iia MOPOIIKOB IOCJIE X YIUIOTHEHUS 10 TeX MOp, OKa 00beM He
ctaneT noctosHHbIM. Koadduument npeccyemoctu n koadduunent XaycHepa pacCUUTHIBAIOT
o clIeyonuM GopmysiaMm:

Vo=V,
Kosgppuyuenm npeccyemocmu =100 ————
0
VO
Koagppuyuenm Xaycnepa = 7
f

B xagectBe ambrepHaTHBBl KOd(h(dUIMEHT mpeccyemMoctd u kodddumment XaycHepa
MOTYT OBITh PAacCUMTAHBI C HCIOJIH30BAHHEM HM3MEPEHHBIX 3HAUEHHWH HACBITHON IJIOTHOCTH
(920 ynrommenun) ¥ TUNIOTHOCTHU TIOCTIE YIUTOTHEHUS (Onocie yniomnenus) CIEAYIOIIAM 00OPA30OM:

pn()(ﬁﬂe YhniomHeHusl - p()() YniomHeHusi
Kosgppuyuenm npeccyemocmu =100 -

p}’l()CJle YRIOmMHEeHUs



prlOCJZE YnaomHeHus

Kosgppuyuenm Xaycnepa =

00 ynaommuenus
MHora B HEKOTOPBIX METO/axX OMPEACISIOT CTENeHb YIUIOTHEHUS KaK OTACIBHBIN JTHO0
JIOTIOTHUTEIBHBIA TIapaMeTp W3MEHEeHHs o0bema mpu yrutoTHeHuH. Jlns kosddunmenta
npeccyeMocTd U kol duimenta XaycHepa HCIOJB3YeTCs OOUICTIPUHSTAs IIKalla ChITYYeCTH,

npuBeeHHas B Tabnune 2.1.10.2.-2.

Tabnuya 2.1.10.2.-2 — OmuocumenbHoe paHiCuposanue Colnyyecnu NopouiKa no kosgguyuenmy npeccyemocmu u kosgguyuenmy Xaycnepa

Koaddurment XapaKTepucTUKa ChIITy4eCTH Koaddurment
npeccyemoctu (%) XaycHepa

1-10 OTIINIHAS 1,00-1,11

11-15 Xopormast 1,12-1,18

16-20 YAOBIETBOPUTEIIbHAS 1,19-1,25

21-25 npuemiemas 1,26—1,34

26-31 ioxas 1,35-1,45

32-37 O4YeHb II0Xast 1,46-1,59

boiiee 38 KpaiHe mioxast 6oxee 1,60

Koaddurments! mpeccyemoct u XaycHepa HE SBISIOTCS MPUCYITUMU €CTECTBEHHBIMU
CBOHCTBaMU IMOpoIIKa, TaK KaK OHH 3aBUCAT OT HCHOHBSyeMOﬁ MCTOAUKU. Heckonbko BaxXHBIX
(bakToOpoB, BIUSIOT HA OMpeeNieHne KaXKyIllerocs (HachIIHOTO) 00beMa MOpOUIKoB Vjy, odbemMa
MOPOIIKOB TOCJHE YIJIOTHEHUS V), HACBIMTHOW TUIOTHOCTH Oy ymiomesns M IUIOTHOCTH TOCIIE
YIUTOTHEHHUS Onocre ynaomuenus:

— JIHMaMeTp W Macca rpaJyrpOBaHHOTO IWIMHAPA ¢ AepkareneM (tuiatdopmoit);

— KOJINYECTBO BCTPSIXMBAHHI MOPOILITKOB, HEOOXOAUMBIX JUISI JOCTHXKEHUS HACBITHOW

IUIOTHOCTH TIOCTIE YIIJIOTHEHUS;

— BBICOTA MAJICHHS YIUIOTHSIOIIETO YCTPOUCTBA;

— Macca MopolIKa, UCIO0Ib3yeMOTro B UCTIHITAHUY;

— BparmieHue oopasiia BO BpeMs ero yrjioTHEeHHSI.

CKOPOCTbD ChIIYYECTH ITOPOILKOB YEPE3 OTBEPCTHUE

CKOpPOCTbH CHIITyYECTH MOPOIIKA 3aBUCUT OT MHOTHX (DaKTOPOB, HEKOTOPHIE U3 KOTOPBIX
00yCIJIOBJIEHBI CBOMCTBAMHU €ro YacTHIl, a HEKOTOpbIe 3aBUCAT OT HCHbITaHUSI. B KadecTBe
KPUTEPHsI CHIMYYECTH IOPOIIKOB OIICHMBAETCS MX CHOCOOHOCTH MPOXOAUTH Yepe3 OTBEpCTHE
(KOHTpONUpYETCS MyTEeM OICHKU «JIMaMeTpa CBOJa» — JAMaMeTpa OTBEPCTHs, NMPU KOTOPOM
MOPOUIOK 00pa3yeT CBOJA HaJl OTBEpPCTHEM U OOIbIIe HE MOXKET MPOXOAMTH) M CKOPOCTb
npoxoxaeHus dvepe3 otBepctue. Ocoboe 3HAUEHHE UMEET IMPOBEIEHUE HENPEPHIBHOTO
MOHUTOPHHTA CBHIMTyYECTH MOPOIIKOB, TaK KaK IMyJbCHPYIOIIME MOTOKM HAONIIOJAIOTCS JaXe Y
CBOOOZHO CBIMyYHUX MOPOUIKOB. Takke MOTyT HaOJIOaThCS M3MEHEHHUS CKOPOCTH IMOTOKA MO
Mepe OCBOOOXIEHUS €MKOCTH. BbUIM BBIBEJIEHBI SMIIMPUYECKHE YPABHEHUS, CBS3bIBAIOIINE
CKOPOCTh TOTOKAa C JIHaMETPOM OTBEPCTHS, Pa3MEpOM U IUIOTHOCThIO 4acTull. W3mepenue
JUuaMeTpa CBOJa IOpOIIKAa MOKET OBITh HMCHOJIb30BAHO KakK A1 KOTE€3MOHHBIX, TaK M JJs
CBIMMYYHMX IOPOIIKOB, B TO BpeMsl KaK OIpeAesieHHE CKOPOCTH CHIMy4YEeCTH TOpPOIIKa dYepes
OTBEPCTHE MOXKET UCIIOJIb30BATHCS TOJIBKO MPH UCIIBITAHUK CBOOOTHO CBHITYYUX MOPOIIKOB.

CKOpOCTh CBIMYYeCTH MOPOIIKOB Yepe3 OTBEPCTUE OOBIYHO OIpPeNeseTCs] OTHOIICHUEM
MaccChl, BBITEKAIOIIEH M3 €MKOCTH pa3IM4YHOIO BHJAA (LMIMHAPA, BOPOHKH, 3arpy304HOTrO
OyHKepa), K BpeMeHHu. V3MepeHHne CKOPOCTH CHITyYeCTH MOPOLIKOB MOXKET MPOMCXOAWUTH B
JUCKPETHBIX MPUPALIEHUSIX WM HENIPEPBIBHO.

MeToabl onpe/esieHHsi CKOPOCTHU ChINy4YeCTH MOPOLIKOB



B nutepatype onucansl pazinuuHbie MeToabl. Hanbomnee pacnpocTpaHeHHbIE METOIBI IS
OTIPENIEIICHUs] CKOPOCTH CBHIITyYECTH MOPOIIKOB MOTYT OBITh KJIacCH(UITMPOBAHBI HA OCHOBAaHUHU
3 BaXKHBIX IKCIIEPUMEHTAIbHBIX IEPEMEHHBIX:

— THUI €MKOCTH, B KOTOPBI MOMELIEH MOPOIIOK; OOBIYHO HCIIOJIB3YIOTCS €MKOCTU B
BU/IC IIWJIMHIPOB, BOPOHOK M 3arPY30UHBIX OYHKEPOB U3 TEXHOJIOTHYECKOTO 000PYAOBaHNS;

— pasMmep U popma UCTIOIB3yEeMOTr0 OTBEPCTHS; AUAMETP B (OpPMa OTBEPCTHS SBIISIOTCS
KPUTHYECKIUMH (PaKTOPAMH TIPH OTIPENICIICHUH CHIITY4YeCTH ITOPOIIKOB;

— METOJ H3MEpPEHHsS CKOPOCTH CHITyYeCTH IOPOUIKOB; CKOPOCTh IIOTOKa MOXET
U3MEPATHCS. HETPEPHIBHO C HMCIIOJIB30BAaHUEM DSJIEKTPOHHBIX BECOB, OCHAIICHHBIX KaKUM-TTHOO
3aNHCHIBAIONINM YCTPOHCTBOM (JICHTOUHBIH CaMONKCEl, KOMITBIOTEp) WM B JHCKPETHBIX
BEIMYMHAX (HampuMep, BpeMs, HeoOXOoAMMOe JUIs TMpoxoxaeHus uepe3 orBepctue 100 r
MOPOIIKA C TOYHOCTHIO JIO JECATOW NOJHM CEKYH[bI, MM KOJIMYECTBO IOPOIIKA, MPOXOASIIETO
yepe3 oTBepcTue B TeueHue 10 ¢, ¢ TOUHOCTBIO 10 JECSATON A0JIU IPaMMa).

Pa3HOBUAHOCTH MeETOA0B OIpee/ieHHs] CKOPOCTH ChINy4YeCcTH IOPOUIKOB uYepe3
oTBepcTHE

MoxHO ompenensaTb MacCoByI JHOO OOBEMHYIO CKOPOCTh CBHIITYYECTH MOPOIIKOB.
Omnpenenenrne MaccoBOM CKOPOCTH CHIITYYECTH MOPOILIKOB SIBIsSIETCA 00Jiee MPOCTBIM METO/O0M,
HO OH HCKa)KaeT pe3yJbTaThl MPU UCHBITAHUU MOPOIIKOB C BBICOKOH IUIOTHOCTHIO. B Takom
clly4ae NpPEINOYTUTENIbHEE HCIIONIb30BaTh OINpeAeIeHue OOBEMHOM CKOPOCTH CHIYYECTH.
WNnorna anst obnerdyeHusi ChIMy4eCTH MOPOIIKA U3 €MKOCTH HCIOJB3YeTCs BUOPOYCTPOMCTBO,
4TO, OJJHAKO, YCJIOXHSET MHTEPHpPETaluio pe3yiabTaToB. /[t Oosiee TOUHOrO MOJEIMPOBAHMS
YCIIOBUH POTOPHOTO TMpecca ObUIO TPEUIOKEHO HCHOIB30BaTh YCTPOMCTBO C TMOJIBHKHBIM
oTBepcTHEM. Takke OmpenesieTcss MUHUMAJIbHBIM JUaMeTp OTBEpPCTHs, uepe3 KOTopoe
MIPOXOIUT MOTOK MOPOIIIKA.

Tak KaKk CKOPOCTH CHIITY4YE€CTH MOPOIIKOB 3aBUCHUT OT UCIOJIb3yEMOr'0 METO/Ia U3MEPEHUS,
oOmias IIKajia ChIMy4ecTH TMpPU JaHHOM MeToje He npuMmeHuMma. I[lostomy cpaBHEeHHE
ONyOJMKOBAHHBIX PE3YJIbTATOB SIBISCTCS 3aTPYIHUTEIHHBIM.

Yc10BuS IKCNIEPUMEHTAIBHOTO ONpeaesIeHHs] CKOPOCTH ChIMYy4YecTH MOPOIIKOB

CKOpPOCTB CBHIIYYECTH Yepe3 OTBEPCTHE HE SBISETCS €CTECTBEHHBIM €ro cBoicTBOM. OHa
B 3HAUMTENBHON Mepe 3aBHCUT OT HCIIOJIB3yeMOW METOAWKH. VI3BEeCTHBI HECKONBKO Ba)KHBIX
apaMeTpOB, BIHUAIONIUX HA MOJTy4yaeMble pe3yIbTaThl:

— auaMeTp U popma OTBEPCTHUS;

— THII MaTepHaia, 3 KOTOPOTO N3rOTOBJIEHA EMKOCTh (METaJLI, CTEKJIO, OJIMMED);

— JMaMeTp U BBICOTA IIOPOILIKOBOTO CIIOSL.

PexomenayeMblii MeTOJ oOmpeleeHUs] CKOPOCTH ChIMMy4YeCTH MOPOIIKOB 4epe3
oTBepcTHE

OmnpenenieHre CKOPOCTH CHIMYYECTH Yepe3 OTBEPCTHE HCIOJB3YETCS JUIS ITOPOIIKOB,
UMEIOIINX HEKOTOPYIO CIIOCOOHOCTH K CHIMYYECTH. DTOT METOJ HE MPUTOJIEH JII KOTE3UBHBIX
nmopotkoB. Eciy BBICOTa MOPOIIKOBOTO CJIOs (Tak Ha3blBacMasl «TOJIOBHAS YacTh» IOPOIIKA)
3HAYUTENLHO OOJbINe, YeM TUaMETP OTBEPCTHUS, TO CKOPOCTh CHIMYYECTH MPAKTHUECKH HE
3aBUCHUT OT BBICOTHI CJIOA.

[enecooOpa3Ho HCIONB30BaTh B KAYECTBE €MKOCTH IMIIMHIP, YTOOBI CTEHKH €MKOCTH
MIPAKTUYECKH HE BIUSUIM Ha ChIMy4decTb MOpOIIKOB. Ilpu Takoil KOHPUTYypaluu CKOPOCTh
CBINTy4eCTH OYyJIeT OMPEeAENATHCS JBUKEHHEM MOPOIIKa MO TOPOIIKY, a HEe JIBIKEHHUEM MOPOIIKA
II0 CTCHKEC CMKOCTH. I'IaCTO CKOpOCTB BBITCKAHUA HOpOIHKa YBeﬂﬂqHBaeTCH, €CJIn BBICOTA
CTONOMKA MOPOIIKA MEHBIIIE, YeM €T0 IBOMHON nuameTrp. OTBepcTHE TOMKHO OBITH KPYTIIBIM, a
WIMHJP HE J0DKeH BUOpHpoBaTh. OCHOBHBIC TPEOOBAHMS K pa3MepaM IHIINHIPA CIICTYIOIIHE:

— JHMaMeTp OTBEPCTHS JOHKEH OBITh OOJIBIIE TMaMeTpa JacTHll 6osee ueM B 6 pas;

— JWaMeTp IWIMHIPA JOJDKEH ObITh OOJIbIIE JUaMeTpa OTBEpCTHs OoJiee ueM B 2 pasa.



Hcnonp3oBaHue 3arpy304HOro OyHKepa B KaueCTBE eMKOCTH MOXET OBITh YMECTHO JUIS
penpeseHTaTHBHoﬁ OLCHKHU CBIIMYYECTHU IIOPOIIKOB B IIPOU3BOACTBCHHEIX YCIIOBUAX. He
PEKOMEH/IyeTCsS UCIOJIb30BaTh BOPOHKY, OCOOCHHO C BBIXOJHBIM CTBOJIOM, TaK KakK CKOpPOCTh
MOTOKa OyJeT 3aBHCETh HE TOJIBKO OT pa3Mepa U BBICOTHI BBIXOJHOTO CTBOJIA, HO U OT CHJIBI
TPEHMsI MEXKIY IOPOLIKOM M CTBOJIOM BOPOHKH. MOKHO HCHOJIb30BaTh BOPOHKY B BHIE
YCEUEHHOT0 KOHYyCa, HO B 3TOM CJIy4ae Ha CKOPOCThb CBHIMYYEeCTH OyJeT BIUATh KO3 ULIHUEHT
TPEHUS MEXAYy CTEHKaMH U TOpPOIIKOM, IO3TOMY OOJbIIOE 3HAYEHUE HMEEeT BbIOOp
MOJIXO/ISIET0 MaTepHraia BOPOHKH.

Jns obecriedeHnss MakCHUMaJIbHOM TOABMXKHOCTH U ONTHUMAJIbHONH CTPYKTYphI MOTOKA
(«IIOpOIIOK MO MOPOILIKY») B IUIOCKOM JIHE ILWIMHApA JENalT OTBEPCTHE C H3MEHSIEMBIM
IuaMeTpoM. M3mMepeHre CKOPOCTH CHIMY4eCTH MOPOIIKOB MOXKET OBITh WIIM JUCKPETHBIM, WU
HenpephIBHBIM.  HemnpepbiBHOE M3MEpeHHEe CKOPOCTH  CHITYYECTH C  HUCIOJIb30BAaHUEM
AJIEKTPOHHBIX BECOB TO3BOJIsAeT Oosiee A(PPEKTUBHO OOHAPYXKHBATh KPAaTKOBPEMEHHbBIE
HU3MCHCHUA CKOPOCTHU CBIITYYCCTH IMOPOLIKA.

METO/] CIBUTOBOM SYEUKU

s obecriedeHust (QyHIaMEHTANBHBIX OCHOB M3yYEHHS CBIY4YEeCTH MOPOIIKOB U
NPOCKTUPOBAHUS 3arpy30UHBIX OYHKEPOB JUIs Pa3HbIX BHUJOB MOPOIIKOB OBLTH pa3paboTaHbI
crierualibHble TpUOOpPhl M METONbl CABHUTIA, IMO3BOJISIIONIME JaTh OoJjiee TMOJHYI0 M TOYHYIO
XapaKTEPUCTUKY CBIIYYECTH IOPOLIKOB. MeEToX CIBUIOBOM S4YEHKH IIMPOKO MCIOIL3YETCS B
M3Y4YEHUU TIOPOIIKOB, UCIOJIb3YEMBIX B (papMalieBTUUECKON MPOMBIIIIEHHOCTU. Mcnonb3ys 3Tu
METO/BbI, MOKHO IIOJIyYUTh MHOKECTBO Pa3jIUYHbIX IaPAMETPOB, BKIIIOYAsl KPUBYIO CBIIYy4YECTH,
MIPEACTABIISIIONIAs OTHOIIEHUE HAIPSOKEHUS CIABUTAa K HOPMAJIbHOMY HAIpPSDKEHUIO B Hadase
CTEKaHMs, YroJl BHYTPEHHETO TPEHMsI, HEOTPAHUYECHHOE HAIPSKCHUE IPU CHIITYYECTH, KOT€3UI0
MOpOIlIKAa, a TakKe IPOU3BOJHBIE IapaMeTpbl, Takue Kak, (akTop NOTOKa U Jpyrue
K03 uureHTs! chimyyecTu. biarogaps Bo3MOXHOCTH 0oJjiee TOYHOTO KOHTPOJIS MapaMeTpoB
XapaKTePUCTUKU CBIMTYYECTH MOMKHO OIpENeNsATh Kak (QYHKIMIO YIJIOTHEHUS HpHU 3arpyske,
BPEMEHHU U APYIUX YCJIOBUM BHEIIHEW cperbl. JlaHHBIE METOABI YCIEIIHO HCIOJIB3YKTCS IS
oTpezieNIeHUs] OCHOBHBIX MTapaMeTPOB 3arpy304HON BOPOHKHU M OyHKEPOB-CMECHUTENEH.

MeToab! cABUIOBOM A4E€HKH

K mepBoMy Ty CIBHIOBOM SMEWKM OTHOCUTCS ITOCTYINATENbHAsl CIIBUIOBas s4elKa,
KOTOpas B TOPU30HTAIBHOM paspe3e (OpMHUPYET IUIOCKOCTh CABUIa MEXIY HEMOJBM)KHOM M
MOJBWKHOM YacTAMM CIBUTOBOM sueiiku. llocie ymiaoTHEHUs ciosi MOpoIIKa B CABUTOBOM
A4yeiike (IpU HCHOJB30BAHWU JETAIBHO OMHCAHHOW METOJUKH) ONpEACISAIOT — CHITY,
HEOoOXOauMYI0 Il caBura ciosi mnopomika. IlocrynmaTtenbHble slUeKM MOTYT HMMETh
HWIMHAPHYECKYI0 (popMy Win GopMy MPSIMOYTOJIBHOTO SIIITUKA.

Ko BTOpOMY THITY CIBUTOBOM SIMEMKH OTHOCHUTCS POTAILIMOHHAs cABUTOBaA siueiika. K Hum
OTHOCATCS SYEHKH IMIUHIPUYECKON U KOJbIEBOH (opMbl. VX KOHCTPYKIUS JaeT HEKOTOpbIE
MIPEUMYILECTBA 10 CPABHEHHUIO C KOHCTPYKIMEN MOCTYNATEIbHOW CIIBUTOBOM SYEHKH, BKIIFOYAs
MEHBIINNM pacxof nopomka. OJHAKO HEAOCTAaTKOM SIBJISETCS TO, YTO M3-3a MX KOHCTPYKLMH
CJIOW MOPOILIKA HE CABUTAECTCS CTOJb K€ PABHOMEPHO, ITOCKOJIBKY MOPOIIOK HA BHEIIHEW 4acTH
POTAIMOHHOM CIBUTOBOM SUEHKU CABUTraeTcs O0JblIe, YeM MOPOIIOK BO BHYTPEHHEN 00JIacTH.

Bce mMeTonpl cIBUTOBOM SYEHKH MMEIOT CBOM IPEMMYILECTBA U HEJOCTAaTKH, OJHAKO MX
NopoOHBI 0030p BBIXOIMT 32 paMKHU JTaHHOH oOmiei ¢apmakoneiinoit ctarbu. CyliecTBeHHOE
MIPEUMYIIECTBO METO/Ia CIIBUTOBOW SIUEHKM 3aKJIIOYAaeTCsl B BOBMOXHOCTH B OOJIbIIEH CTENEHU
KOHTPOJIUPOBATh YCIIOBUS UCIIBITAHUS.

PexoMeHganmMu K MeTOAY CABUIOBOI sYeiiKH

MHorue CymecTByIue KOHPUIypalid CIBUTOBBIX SYEEK W METOJbl HCIBITAHUH
MO3BOJIAIOT TOJNYYUTh OOJIBIIIOE KOJMYECTBO JAHHBIX M MOTYT OBIThb OuY€Hb 3(PPEKTUBHO
MCIIOJIb30BAHBl JIJIl ONPEJEIICHUS] XapaKTEPUCTUK CHITYYECTH MOPOIIKOB. OHU TakKe MOJIE3HbI



npu paspaboTke 00OpyIOBaHHMS, TAaKOTO KakK 3arpy304yHble OyHKepbl M cMmecuTenu. M3-3a
pa3zHo0o0pa3usl HCIONIb3yeMOro OOOpYAOBaHHS W AHAIUTUYECKUX METOJMK B JIaHHOM oOmei
dapMakonelHo cTaThe HE NPEJCTABICHbl KOHKPETHBIE PEKOMEHAALMU OTHOCHUTEIBHO
METOJIOJIOTUU. PexomeHyeTcs, 4ToObl pe3ysbTaThl OIMpPENEICHHs] XapaKTEPUCTHK ChITYyYeCTH
MIOPOILKOB, TMOJYYEHHBIE C HCIOJIb30BAHUEM METO/Aa CIBHUIOBBIX SUYEEK, BKJIHOYAIU IIOJHOE
onucaHue o0OpyA0BaHUS U UCIIOIb3yEMON METOIUKH.

JononHurtenbHas uHpopManus npeacrasieHa B cratbe 2.9.49. Ceoticmea cvinyuecmu
NOPOUKA MEMOOOM COBUL0BOU AUEUKU



