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IMPAKTUYECKAS PABOTA

HEJIb PABOTbI — npuo6perenue cTyaeHTaMu KOMIETEHIINA 10 BEIOOPY (ak-
TOPOB, UX YPOBHEH BAPbUPOBAHUS U HYJIEBOM TOUKHU.

1. OBIIME OITPEAEJIEHUA

IInanuposanue sxcnepumenma — 3TO MpoLELypa BbIOOpa YMcaa U yCIlO-
BUI NMPOBEAECHUS OINBITOB, HEOOXOAUMBIX U JTOCTATOYHBIX JUISl PELICHUs ¢ TpeOy-
€MOI TOYHOCTBIO U JJOCTOBEPHOCTHIO IIOCTABJIICHHOM 3a/1a4U.

IInanuposanue sxcnepumenma — o0NaCTh 3HAHUS, CBSI3aHHAsI C IIOCTpOE-
HUEM U ONITUMU3aLNEH MaTEMAaTHYECKUX MOJIEIICH.

[Ipu miIaHMpPOBAaHUU HKCIIEPUMEHTA UCCIENYEMBII OOBEKT MPEACTABIISIET-
Cl «4YEpHBIM SMMKOM» (puc. 1), Ha KOTOpBIM BO3ACHCTBYIOT (HaKTOpPHI
X, (1<i<n).
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Puc. 1. Cxema MMPpEaACTaBJICHUA 00BeKTa HCCIIeIOBAaHUM B BUAC «YICPHOr'0 AIIHUKa»

B xoz€ BBINOJIHEHUS IKCIIEPUMEHTA MOJIYYa€M MAaTEMAaTUUECKYI0 MOJEIb
UCCJIEIOBAHUSI, KOTOpasi MpeACTaBiIsieT coO0l ypaBHEHHE, CBA3BIBAIOIEE Iapa-

metp onrtumuzammu (Y,,Y,, Y, ....Y,) ¢ dakropamu (X, ,X,,X,,....X, ), Ha3pIBaeMOe
ypaBHEHHEM PETPECCHUH:
Kk K K k
y =byX, +Zbixi +_Zbi’jxixj Jer“xi2 Jr_Zbu]kxixjxn +.. (D
i=1 ij=1 i=1 ijn=1
rae K — guciio cTonbIoB B MaTpUIle IUTAHUPOBAHUS IKCIICPUMEHTa; Xy =1.
3aBUCHMOCTh pEaKIUH OOBEKTa OT TOYKH (PaKTOPHOTO IIPOCTPAHCTBA
Ha3biBaeTcs @yuxyuen omxauka Y= f(X,,X,,X;,...X, ), a ee reoMeTpuyYecKoe
HpE/ICTaBICHHE — TIOBEPXHOCTHIO OTKJIMKA (pHUC. 2).
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Puc. 2. [ToBepXHOCTH OTKJIMKA Puc. 3. Obnacts onpenencaus GakTopos

(npu mnane 2°)

Bri6op ¢akTopoB 3aBepimaeTcsi COCTaBICHHEM CIHCKa BceX (DaKTOPOB,
OKa3bIBAIOIIMX BIMSHUE Ha IMapaMeTp onTuMu3anuu. [Ipu 3ToM yKa3pIBaroTCS
HaMEHOBaHUA M 0003HaueHUs (aKTOPOB, UX MHTEPBAJIbl U YPOBHU BapbHpPOBa-
HUS, KOOPJWHATHl HyJeBOW TOYkH. llepedmcieHHbIE AaHHBIE (PUKCUPYIOTCS B
TaOJINIIaX.

@axmop (X,) - ynpasisiemas He3aBHCHMasi IEPEeMEHHas, COOTBETCTBYIO-

11ast OJTHOMY U3 BO3MOXKHBIX CITOCOOOB BO3JIEHCTBHUS Ha OOBEKT MCCIICIOBAHUS.
MHOXecTBO BO3MOXKHBIX 3HaueHUW (pakTopa X, Ha3bIBAETCSA 00.1aCmbio

e2o onpeoenenus (hakmoprvim npocmparncmeom) (puc. 3).

®DakTopbl MOKHBI OBITH YHPABIAEMbIMU, COBMECMUMbBIMU U HE3ABUCU-
MbLMU.

TpeOoBaHUS K HICCIIETyEMbIM ITapaMeTpaMm:

- aghdhekmusHocmob, TO €CTh CIOCOOCTBOBATH CKOPEUILIEMY JOCTHKEHHIO
EJH;

- YHU8epcaibHOCMb — OBITh XapaKTEPHBIMUA HE TOJIBKO TSI UCCIIETYEMOTO
00BEKTA;

- cmamucmuyeckas 0OHOPOOHOCMb, TO €CThb ONpeAcTieHHOMY Habopy
3HaYeHU (PAKTOPOB X, C TOYHOCTHIO JIO MOTPEIIHOCTH AKCIEPUMEHTa JOJKHO

COOTBCTCTBOBATL OIIPCACIICHHOC 3HAYCHHUC (b&KTOpa Yis

- BBIPANCAMBCS KOTUYECMBEHHO OOHUM YUCTIOM,

- 1€2KO BbIYUCTAMBCA U UMEMb (PUULECKUL CMBICTL,

- cyuecmeosams npu 10O0M COCMOAHUU 00beKma.

Jlnst moboro dakropa X, CyliecTBYeT HYJICBOM (CpeHUit), HKHUHM X, . W1

BEPXHUU X, POBHM U3MEHEHUS 3HAYCHUMU.

I max
Yposnu gpaxmopa - BrIOpaHHBIC I SKCIIEPUMEHTAa KOJUYECTBEHHBIC U
KaueCTBEHHBIC COCTOSIHHSI (haKTOpa.



[Tox uHTEpBaIOM BapbHpPOBaHUA J; OJPA3YMEBAETCS PA3HOCTh MEXKIY

JIByMsI IMEHOBAHHBIMH €T0 3HAYCHMSIMU, IIPUHATAS 3a CAUHUILY IIPU €ro KOJAUPO-
BaHUU.
WHuTepBan BapbUpOBaHUs ONpeneiseTcs no GopMmyiie
Xy = Xim
I max Imin
Ji = : (2)
2
BepxHuil 1 HIKHHIA YPOBHU (PAKTOPOB MOJY4YalOT MyTeM NPHUOABICHUS U
BBIYMTAHMS U3 UCXOJHOTO YPOBHS MHTEpBala BaApbUPOBAHHUS.
HyneBoil unu cpenuuil ypoBeHb (haktopa (HyJeBas TOUKa UM LIEHTP 3KC-
HCPUMEHTA):
X, o X
Imax min
5o = 3)

rae X, .., X Xip — COOTBETCTBEHHO HIKHHIA, OCHOBHOW (HYJICBOW) M BEPXHHI

imin? “Yimax?
YPOBHH I-TO (akTopa.

XapakTEepUCTUKU OOBEKTOB HKCIEPUMEHTAIBHBIX MCCICIOBAaHUN HMEIOT
pazIMyHyl0 (U3MYECKYI0 MPUPOIY, a CIEA0BATEIbHO, U Pa3MEPHOCTh, YTO 3a-
TPYIHSET MOCTpoeHUs1 Mojienu. [loaToMy Ha mpakTuke 3HaueHUs (HaKTOPOB, KO-
TOPbIC UMEIOT pPeaIbHBIN (PU3NUECKUN CMBICT, HOPMUPYIOT (TPUBOJAT K ONpese-
JIEHHOMY paHee 3aJjaHHOMY HaOopy 3HaueHuil). B mmanupoBaHuu sKcrepuMeHTa
3HauYeHUs (HaKTOPOB, COOTBETCTBYIOIIME OIMPEICIICHHBIM YPOBHSIM UX BapbUPOBa-
HUS, BBIPOKAIOTCS B KOJAMPOBAHHBIX BenuuumHax: +1 (BepxHuit), —1 (HWKHUN),
ocHoBHOM — 0 (cpenHuii).

[Ipy nmmaHupoOBaHUM SKCIEPUMEHTA MPEeoOpa3yloT pa3MEpHbIE YIIpaBsie-

Mble He3aBUCHMBIE (akTopbl X; B Oe3pa3MepHble, HOPMUPOBAHHBIE X, .

AJTOPUTM HOPMHUPOBKH (pakTopa:
e BbIOMpaeM mMacmTad U MOJOKEHUE OCEH KOOpJAWHAT TaKMM 00pa3oM, YTO-
OBl X. . cOOTBeTCTBOBajo —1,a X +1,;

imin i max
e BBIYKCISEM 3HaueHHe X;, M naHHOro ¢akrtopa (o hopmyie (2));
e BBIYKMCIISIEM MHTEPBAI U3MeHeHus i-ro ¢akropa J, (mo dopmyie (1)).

® HaXOJIUM HOPMHUPOBaHHOE (KOJ0BOE) 3HAYCHHE X;, U KaKI0ro I-ro (ax-

Topa no Gopmyre
X, = (4)

I'paduuecku mepexos; OT HATYypabHBIX 3HAYCHHN (PaKTOPOB K HOPMHPO-
BaHHBIM 03HAUYAET IMEPEHOC OCei KOOpIUHAT (PAKTOPHOTO MPOCTPAHCTBA B HCXOJI-
HBII YPOBEHb (puc. 4).
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Puc. 4. Ilepenoc oceil koopanHaT
(aKTOPHOIO MPOCTPAHCTBA B UCXOHBIN YPOBEHb

IMPUMEP. IIpeioxkeHHYIO BBIIIIE METOAMKY BBIOOpa (DAKTOPOB M MIX YPOBHEH paccMoT-
pUM Ha MpHUMEpEe HCCIEeI0BaHUII MHEBMAaTHUYECKOIrO ammapaTa Ajisi OJHOBPEMEHHOT'O BbICEBa
CeMsIH KYKYpY3bl U COPTO B OJIMH PsiIoK (puc. 5).

Lenv uccnedosanuti — 000cHOBaHUE (HYHKIIMOHATBLHOM CXEMBI, TapaMeTPOB U PEKUMOB
paboThl THEBMATHYECKOTO armapara Jyuisi OJHOBPEMEHHOTO BbICEBA CEMSH KYKYpY3bl U COPTO B
OJIMH PSIJIOK C 33JJaHHBIMU HOPMOM M pacipeIe]ICeHHEM M0 IJI0IIA I MOCeBa.

Obvexm uccrnedosanuti — TEXHOJIOTUYECKHIA IMPOIECC OJAHOBPEMEHHOTO BHICEBA CEMSH
JBYX KYJIBTYp anmnaparoM IHEBMATHUYECKOTO EHCTBUS.

IIpeomem uccnedoeanusi — napaMeTpbl U PeKUMBI paOOTHl BBICEBAIOIIETO armapara Jjs
OJIHOBPEMEHHOTO BBICEBA CEMSH ABYX KYJbTYp, 3aKOHOMEPHOCTH U XapaKTEPUCTUKHU UX BIIUS-
HUS HA OOBEKT UCCIIET0BaHUS.

Pabouaa cunomesa — mpouecc 0JHOBPEMEHHOIO BBICEBA CEMSH KYKYpy3bl M COPro B
OJIMH PSI/I0K, BOBMOKHO OCYIIIECTBUTDH BBICEBAIOLMM anmnaparom cepuiinoit cesnku CYIIH-8 3a
CUeT pacuMpeHHs GYyHKIMOHAIBHBIX BO3MOXHOCTEH Ha OCHOBE COBEPIIEHCTBOBAHMS €ro KOH-
CTPYKLIUU.

[TockonbKy B 3KCIEPUMEHTAJIBHOM BBICEBAIOIIEM ammnapaTe (CM. pHUC. 5) MPOUCXOIUT
JIBa CaMOCTOSITEJIbHBIX MPOLIECCa BBICEBA CEMSH JIBYX KYJIbTYp, B KOTOPBIX HEKOTOpBIE (aKTo-
pBI SIBIISIIOTCA OOIIMMHM i1 00OMX TMPOIECCOB, TO MPHU PAHKUPOBAHUU (HAKTOPOB OHU OBLIH
pa3nesIeHbl Ha TPU IPYIIIbL:

- (haxTOpBI, BAUSIOUINE TOJIHKO Ha MPOIIECC BHICEBA CEMSIH KYKYPY3bl;

- (hakTOpBI, BAUSIONINE TOJBKO HA MIPOIIECC BHICEBA CEMSIH COPIO;

- (akTOpHI, 00IIHE TSI 000X MPOIIECCOB.

Dakmopamu, IUAIOWUMU HA NPOYECC 8blce8a CeMAH KYKYpy3bl, ABIAIOTCA: X, - MOJIO-

’KEHHE MOJIBMYKHOM YacTH MeperopoKy Kamep, BRIMONHSoEeH QyHKIMKM cOpachiBaTeNns "mum-
HUX" CEMSH; X, - KOJIMYECTBO MPUCACBHIBAIOIINX OTBEPCTUI HA BBICEBAIOLIEM JUCKE; X - JAHaA-

METp NPUCACBIBAIOIINX OTBEPCTUH; X; - PAaAUYChl YJAJIECHUS IPUCACBIBAIOIIUX OTBEPCTUH OT
LIEHTpa BBICEBAIOIIETO JUCKA; X, - TOJIIIMHA JIUCKA; X, - KOHCTPYKTUBHBIA BapHAHT BOPOILNJI-
KM CEMSH; Xy - Yrojl HaKJIOHA JIHa CEMEHHOW KaMepbl; X;, - PACCTOSHHUE OT IEPETOPOJIKH Ce-
MEHHBIX KaMep JI0 JTHA CEMEHHOUW KaMephl.
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Puc. 5. DkcniepuMeHTaNbHBIN BBICEBAIOIININ anmapaT JJisi COBMECTHOTO BhICEBA CEMSH KYKYpPY-
361 U COPTO B OJIMH PSIOK: a@ — (DOTO IKCIIEPUMEHTAILHOTO afapara; 6 — cxeMa dKCIepuMeH-
TaJBHOTO BBICEBAOIIETO ammapara: 1 - ceMeHHas kamepa AJis CEMSH cOpro; 2 — CeMEHHas Ka-
Mepa I CeMsIH KyKYpy3bl; 3 - eperopojika; 4 - BaKyymHas Kamepa; 5 - mpocachIiBalolue OT-
BepCTHsl; 6 — BBIpPE3bl; 7 - MpHcachIBaIOIas 1MIelb; 8§ - oTBepcTHsi; 9- Bopommika, 10 — mepe-
ropoaka; 11- cemennoi smuk; 12 — ceMeHna Kykypy3bl; 13 — cemena copro; 14 — otrub copa-
ChIBATCJId JIMIIIHUX CCMSH, 15— HakJIaJKa JUCKa



Daxmopamu, EIUAIOWUMU HA NPOYECC 6bICe6A CeMAH COpP20, ABIAIOTCA: X, - IIUPUHA
MEPEMBIYKH MKy OTBEPCTHSAMHU ITyJIhCATOPA, BBIMOIHSIONMEro (QYHKIUHA CcOpachIBaTENs
"numHuX" CEMsH; X, - YMCJIO OTBEPCTUH IyJIbCATOPA; X. - AMAMETP OTBEPCTUH IIyJIbCATOPA;
X, - IOJIO’KEHHE COpachIBAIOIIEro oTruba Mmyabcaropa; X, - JUIMHA OKHAa aKTMBHOI'O IPHCACHI-
BaHMA CEMSH; X, - IIMPUHA OKHA IPUCACBIBAHUA CEMsH; X, - PAagUyC yIAJCHUS OTBEPCTHUH
IyJIbCaTOPa M OKHA IIPUCACHIBAHUS OT LIEHTPA BBICEBAIOILIETO IUCKA; X, - YUCJIO BBICEBAIOLIMX
AYEEK U MIPOCACHIBAIOIIMX OTBEPCTUI B OCHOBAHMHU JMCKa; X,,,X,, - LIMPHHA U BBICOTA BbICE-

BAIOUIEH SYEHKHU; X, - IIMPUHA ILEIH BBICEBAIOLIETO AUCKA; X,,, X;; - PaAUyChl ylaleHUs

14

LEHTPOB IIPOCACBIBAIOIUX OTBEPCTUH M BBICEBAIONIMX SYEEK OT LIEHTPA JANUCKA; X, - MOJOXKe-
HHE JHA CEMEHHOI KaMephl 10 OTHOIIEHHMIO K JIHY KOpITyca anmapaTa; X,, - BBICOTa 3arpy304-
HOIO OKHA; X, - JMaMeTp NPOCACBIBAIOLIMX OTBEPCTUH; X, - AMaMETp ILienaeo0pasyromei

IIPOKJIaAKH JUCKA, x20 - IIUpUHA YUCTHUKA IICIIN, x21,x22 ,x23 - TOJIIHWHBI OCHOBaHUA AHCKA,

niesnieoOpa3yroiel MpoKJIaaKy U HAKJIaJKU JUCKa.
Obwumu ghakmopamu J171s1 000UX IPOLIECCOB SABISIIOTCA: X, - YACTOTA BPAICHUS BbICE-

BAIOILETrO AMCKA; X, - BEJINYMHA PAa3pEKCHU B BAKYYMHOU KaMepe armapara.

B cocmase paxmopos, eruaowux Ha npoyecc evicesa cemMsan KyKypy3svl: pakTop X, ObLI
OIpeieNIeH TEXHOJIOTNUYECKUM PACUETOM U B X0JI€ IKCIIEPUMEHTOB HE MEHSICS; X, ObLI IIPUHSAT
10 aHAIOTHU ¢ cepuitHbIM ammaparoM cesiaku CYIIH-8; Xx,,X, - ompeneneHbl KOHCTPYKTUB-

HBIM IIyTEM U B XOJI€ SKCIIEPUMEHTOB OBIIIM HEU3MEHHBI; (PaKTOPHI Xg,X,,X,, ObLIM onpenere-
HBI B pe3yJIbTaTe MPEABAPUTEIbHBIX UCCIICIOBAHUM M HE BOIIUTH B YUCJIO BapbUPYEMBIX (PaKTo-
pOB.
Takum 06paszom, B cocTaB BappHpyeMbIX (haKTOPOB BOLLIM: X,,X, H X,. BeiOop ypos-
HEW W MHTEPBAJIOB BapbUPOBAHUS YKAa3aHHBIX (DAKTOPOB MPOU3BOAMICS C YUETOM pPEATbHBIX
YCIIOBHUM 3KCIUTyaTalliy U PE3YJIbTATOB TEOPETUUECKUX U MPEABAPUTENBHBIX UCCIEIOBAHMII.
JlnanasoH BapbHpOBaHMs (pakTopa X, ONpPENEICH TEXHOJOTMYECKHMM pPacyeToM U CO-

craBui 2...4 paj/c. B cOOTBETCTBHHM C 5TUM 32 OCHOBHOM (HyJ1€BOM) ypOBeHb (akTopa X, ObLIO

MPUHATO 3HAa4YeHue 3 paj/c, a UHTepBal BapbUpPOBaHUs cocTaBui 1 paj/c.

OcHOBHOH (Hy7€BOM) ypoBeHb (haKTOpa X, OBUI ONpPENETECH UCXOAA M3 TEXHUYECKOM
xapakrepuctuku cesuiiku CYIIH-8 (3,2 kIla). C ydyeTroM HEKOTOPOTro MOHMKEHUS BaKyyma, CBsI-
3aHHOT'O C U3MEHEHHEM KOHCTPYKIMH BBICEBAIOLIETO U CKA, HYJIEBOM ypOBEHb (hakTOpa X, AJIA
SKCHepUMeHTaIbHOr0 anmnapara coctasui 3,0 klla. HiwkHuil ypoBeHb ObUT ompesieneH mo pe-
3ynbTaTaM TeopeTuyeckux uccienoBanuii u cocrasun 2,0 klla. Takum obpa3om, HHTEpBaN Ba-
pbupoBanus paxkropa x, cocrapui 1,0 xIla, a ero Bepxuuii yposens — 4,0 xIla.

ypOBHI/I BapbUPOBAaHUA (paKTopa x3 ObLIH OIMPCACIICHBI U3 OIIbITA 3KCIUTyaTalluu MpH-

criocobusienust "Aproc-1", mo npuHIUIY JEHCTBUS KOTOPOro M paboTaeT cOpachiBaTelNb "JIHII-
HuX" ceMsH B KCIIEpUMEHTaJIbHOM amnmnapate. Hanbosee onTUMalbHBIM (HYJI€BBIM) CUUTAETCA
MOJIO’KEHHE cOpachIBaTels, KOTJa €ro MOBEPXHOCTh KacaeTcsl OKPY>KHOCTH IPUCACHIBAIOIIETO
OTBEPCTHUS BBICEBAIOIIETO TUCKA. B 3aBUCHMMOCTH OT pa3MepoB BBICEBAEMBIX CEMSH cOpachiBa-
TENb MOJET MEHATH CBOE IIOJIOKEHHUE OTHOCUTENIBHO CpPEAHEro (HYJIEBOrO0) Ha BEIMUYUHY



= 5 MM 3TO OTKJIOHEHHE cocTaBisieT +1,7 MM. JIjis mabopaTOpHBIX HCCIie-

JIOBAaHU WHTEpBa] ObLT MPUHAT 1,5 MM.

Dakmopel, 61UAIOUUE HA NPOYECC bice6a ceMsAH copao: GAKTOPBI Xg,X;, 1 X,c X g, X,
OBUTH OTPEJICIICHBl KOHCTPYKTHBHBIM MTyTEM W B MPOLIECCE MCCIEAOBAHUN HE MEHSUIHCH; (hak-
TOPBL X, , X5, X 53X 51X, 1X,,,X,; OBUIM IPUHATHI 10 pexoMenaanmu bonpapenko ILLA. u B
HPOLECCE UCCIIEN0BaHUN TaKKe HE MEHSIUCH; (PAaKTOp X,, ObLI IPHHAT IO aHAJIOTUH C amia-
parom ceanku CVYIIH-8; dakrop X,, ompeieneH TEXHOJIOIMYECKMM pacdeToM; (aKTopbl
X, ,Xg,X;, OBLIM ONTUMU3UPOBAHBl B PE3YNbTATE NPEIBAPUTEIIBLHBIX SKCIIEPMMEHTAIIbHBIX M C-
CJIEAOBAaHUI U B JAJIbHEUILIEM HE MEHSIINCH.

®akrtopsl X,,X,,X,,Xs SABIAIOTCS JIEMEHTAMH IyJIbCaTOPA PA3PEKEHUS U B3aMMOCBS-
3aHbl MeXly co0oii. B kadecTBe BapbupyemMoro (akropa ObUI IPUHAT GAKTOpP X,, KOTOPBIA B

OCHOBHOM OIIpefieiieT padoTy IyJbcaTopa, a COOTBETCTBEHHO, U KauecTBO yJaleHMs "NMuIl-
HUX" CeMsiH COpro. DKCIEePUMEHTAIbHO YCTAHOBJIEHO, YTO B 3aBUCUMOCTU OT HEOOXOIUMOCTH

YBEJIMYEHUS MJIM YMEHBIIECHHUS IPUCACBIBAIONIEH CHIIBI X, MOYKET IPUHMMATh 3HaYCHHs
04d_<x,<08d_,
rae O - qmamerp mpocackiBaomEro OTBEPCTHS OCHOBAHHS JIUCKA.
Jnsa ucenegyemoro ammapara Inpu dc =3 MM YpPOBHH BapbHPOBaHHS X, COCTABUIIH:
x(0)=1,8 MM, X, =2.4 MM, x(fl)=1,2 mM. MHTepBan BappupoBanus - 0,6 MM.
@akTOphl X, ,X, BKIIOYEHHI B COCTAaB BAPbUPYEMBIX (PaKTOPOB KaK COBMECTHBIE, C TEMH

K€ YPOBHSMHU U UHTEpPBAJIaMH, YTO U JJISl IPOIEcCca BHICEBA CEMSIH KYKYPY3bl.
Pe3ynbpTaThl HOArOTOBUTENBHONW pabOTHI MO BBIOOPY OCHOBHBIX (DaKTOPOB, YPOBHEH M
MHTEPBAJIOB UX BapbUPOBaHUS CBEACHHI B Ta0. 1.

Tabnuma 1
OcHOBHBIE (PaKTOPHI M YPOBHU UX BapbUPOBaHHUs (IIPUMED)
VYpoBHu hakTOpoB Wurep-
Haumeno- Ob6o- P Gaxrop °p
. | Bepx- | BanBa-
BaHHE MPO- Hanmenosanwue dakropa SHade- | OCHOB- | HIDKHHH | o | o
mecca HUE uoii (0) (-1) (+1) A
@, - yTIOBast CKOPOCTh BPALICHHS . 3 9 4 1
1
BBICEBAIOIIIETO HCKA, PAJI/C
BoiceB ce- | p - BenmunHa paspekeHus B BaKy-
MsTH KYKYy- | ymMHOI Kamepe BBICEBAOLIETO ara- X, 3 2 4 1
py3el pata, klla
3 —3a30p MeXIy MepPeropoaKoi 1 X, 0 15 415 15
OpUCACBIBAIOIIUM OTBEPCTUEM, MM
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C nenbro onpeneneHust XapakTepuCcTUK paboThl SKCIEPUMEHTAIBHOTO armapara u pa-
[IUOHAIBHBIX PEKUMOB €r0 KCIUTyaTallid B AMANA30HE PEATbHBIX Pad0YHX CKOPOCTEH IMOCEB-
HOTO arperara ObUI IIPOBEAEH TPEeX(PaKTOPHBIN SKCIEPUMEHT C MCIIOJIb30BAHHMEM HEKOMIIO3H-
LIUOHHOTO TPEXYPOBHEBOI'O IUIAHA BTOPOro mnopsaka bokca-beHkuHa M IOJIy4EeHBI MOJEIU

rpolecca BbICEBa CEMSIH KYKYpPY3bl U COPro, YpaBHEHHUSI PETPECCUU KOTOPBIX XapaKTepU3YIOT

3aBUCHUMOCTDH yK )51 yc oT (baKTopOB xl,xz u X3:
¥, =1,0050—0,0256x; +0,088Lx, +0,0137x3 —0,0008x.x, +

(6)
+0,0013x,x3 +0,0188x,.x3 — 0,0354x7 —0,0329x5 —0,0042x5;

¥, =1,0020—0,0355x; +0,0587x, — 0,016 13 — 0,0083x;x5 —

)
—0,0079x;.x3 +0,0080x,.x3 — 0,0135x7 +0,0093x2 —0,0064x3.

KoaupoBaHHble 3HaUeHUS (DAKTOPOB 3aMEHSIEM HATypaJIbHbIMH (IIEPEBOIUM UX
o popmysie (4).

TIPUMEP.
V.3 =06315+00770 v, —09983 |5 +06408 v, -1, —00012 v? —130625 |2 +0,0136 w?

2 MOPAAJOK NPOBEAEHUA PABOTHBI

1. Onpeodenums yenv, 06vexm u npeomem 3KCNePUMEHMAIbHBIX UCCLE00-
8aHUll, YCI08US U NOCAE008AMENbHOCIb PAOOMbL IKCHEPUMEHMATILHO20 8blCe8a-
roue2o0 annapama.

L]env 3xcnepumenma — MOBBIIIIEHUE KayeCTBa MOCEBA MPOIAIIHBIX KyJIb-
Typ MTHEBMATUYECKUMU CESUTKAMH ITyTEM YCTAHOBKHU CEMSIIPOBOJA C aBTOMATU3H-
POBAHHOW CHUCTEMOW KOHTPOJISI W YIPaBJICHHUS KaueCTBOM BBICEBA MPOIAITHBIX
KYJIBTYD.

OOBeKT Hcciea0BaHusI — DKCIEPUMEHTAIbHBIN THEBMAaTUYECKHUI BbICEBa-
IOIMI anmapaTr ¢ CEMANPOBOJIOM U aBTOMATU3UPOBAHHOM CUCTEMOM KOHTPOJSA U
yIOPaBJICHHUs] KaY€CTBOM BbICEBA MPOMAUIHBIX KYyJIbTYp (puc. 6, mo3umuu 3, 6, 9;
puc. 7).



Puc. 6. JlabopaTopHasi ycTaHOBKa JJIsl HCCIIEIOBaHUN THEBMAaTHUECKUX BBICEBAIOIIUX
ammapartoB: 1 — pama, 2 — 3IIeKTpOABHUraTeNh IIOCTOSTHHOTO TOKa, 3 — IPUBOJIHAS TICTIb,
4 — yacTOTHBIH Npeodpa3zoBareib, 5 — SKCIIEPUMEHTAIFHBIN BHICEBAIOIUI arnmapar,
6 — cemMsanpoBoA, 7 — BaKyyMHasi yCTaHOBKA C PETYJIATOPOM pa3pekeHHs, 8 — KOMIIpeccop,
9 — naTynKu U3MEpPEHHs CKOPOCTU CEMSIH Ha BBIXOJIE U3 CEMSINPOBO/A,
10 — mepcoHaTBHBIN KOMITBIOTED



Puc. 7. DxcnepuMeHTalIbHBIA BBICEBAIOLIMM anmapar ¢ aBTOMAaTU3MPOBAHHOW CHUCTEMOM KOH-
TPOJIA W YIPABIEHHs BBICEBOM NPOIAIIHBIX KyJbTyp: 1 Kopmyc; 2 - CEMEHHas KaMmepa;
3 — Bay; 4 - BBICEBAIOLIUI TUCK; 5 — MPUCACHIBAIOIIUE OTBEPCTHs;, 6 - IUIACTMHYATHIN OTpaxa-
TENIb JUISl yOAJIEHUs WIAIIHHUX» CEMsH; 7 - LEHTpajbHas pe3WMHOBas BOPOLIWIKA; 8§ — KPOH-
mreiH; 9 — xomyt; 10- cemMsnpoBoA, MpeACTaBIAONNI cOO0H TPYOKY KPYTioro ce4eHus u
MMEIOIIMM TPU Yy4YacTKa: NPSIMOJMHEWHBIA 11, kpuBonmHENHbIM 12 M yckopuTenbHbI 13;
14 - mepBbIit naTuwmk; 15 - BTopoil Aatymk; 16 - 6JOK MOHUTOPHHTA U KOHTpOJs; 17 - maTuuk
CKOpPOCTH IIOCEBHOTO arperara; 18 - 010K ynpaBieHHs BO3IyLUIHBIM IIOTOKOM (JIpoccelibHas 3a-
CJIOHKA, COJEpIKalllas KOpIyC, B KOTOPOM pa3MELICH MOBOPOTHBIA JUCK, COCIUHEHHBIN C Cep-
BOIIPUBOJIOM)

PaboTa mHEBMaTHYECKOTO BBICEBAOINETO amnmapata (puc. 7) OCyIIecTBIIs-
eTCs CJICAYIOIMM 00pa3oM: ceMeHa u3 OyHKepa (Ha pUCyHKE He IMOoKa3aH) MOCTy-
MaroT B CEMEHHYIO KaMepy 2 Kopityca 1 BhICEBAOIIETro anmapara, i3 KOTOPOi Mo
JeICTBHEM pa3peXeHUs], CO3JaBaEMOro B BaKyyMHON KaMmepe (Ha pUCYHKE He MO-
Ka3aHa), IPUCaChIBAIOTCS K MPHUCACHIBAIOIINM OTBEPCTUSM S5 BBICEBAIOIETO AMCKA



4. Bpamjasicb BMECTe C BBICEBAIOIIUM JUCKOM 4, CEMEHA U3 CEMEHHOU Kamephl 2
MEPEHOCATCS K IUIACTUHYATOMY OTpa)KaTelto 6, MoJ| 1eMCTBUEM KOTOPOTO «JIUIII-
HUE» TMPHUCOCABIIMECS CEMEHA BO3BPAIIAIOTCS OOpaTHO B CEMEHHYIO
Kamepy 2.

Jlanee ceMeHa TPaHCIIOPTHPYIOTCS BBICEBAIOIIMM JUCKOM 4 B 30HY cOpa-
ceiBaHus. Cxopsiee ¢ BBICEBAIONIIETO JIUCKA CEMSl YKJIAJbIBACTCS HA BHYTPEH-
HIOIO MMOBEPXHOCTh cemsrpoBojia 10 Ha mpsMONIMHEMHOM y4yacTke 11 ¥ CKOJB3UT
0 HEMYy KaK [0 HAaKJIOHHOM IJIOCKOCTH A0 KpPUBOJIMHEWHOro ywyactka 12. Ha
KPUBOJIMHEHHOM ydacTke 12 cemsi ABMKETCS MO KPUBOJUHEHHOW MOBEPXHOCTU
MOCTOSIHHOTO pajiuyca /10 TeX IMop, MoKa BEKTOP CKOPOCTHU HE MPUOOPETAET ropu-
30HTaJIbHOE HampasiieHue. [Ipu BbIXOAe W3 KPUBOJIMHEWHOrO ydyacTka 12 cemsi-
npoBoja 10 co ckopocThio VKo, ceMsi MPOAOHKACT JBUKEHUE 0 YCKOPUTETHHO-
My y4dacTKy 13, HapamuBas CBOIO CKOPOCTb 3a CUET CHJIbI BO3IYLIHOTO MOTOKA.
Cuna Bo3aymHoro nmotoka FBl Ha yckoputenbHOM ywactke 13 cemsimpoBojaa
OTPENEIISIETCS CKOPOCThIO BO3IYIITHOTO MOTOKA, U3MEHEHHE KOTOPOTO MPOUCXO-
IUT 3a CYET OJIOKa yHpaBJICHHs BO3QYIIHbBIM NOTOKOM 18. Ha yckoputenbHOM
y4acTke 13 ropu30HTaIbHO ABUXKYIIEECS CEMsI C MOMOIIBIO BO3IYIIHOTO MOTOKA
Pa3rOHSIETCS 10 CKOPOCTH, PaBHOM MO BEIMYMHE CKOPOCTH MOCEBHOTO arperara
Va. PerynupoBka BO3IyIIHOTO MOTOKA OCYIIECTBISETCS 3a CYET U3MEHEHUS yIiia
OTKPBITUSL IPOCCENBHON 3aCIIOHKH, PACHOJIOKEHHOW B Hayajae yCKOPUTEIbHOIO
ydacTtka. [Ipy paBeHCTBE CKOpPOCTH CEMEHHU M CKOPOCTH IOCEBHOTO arperara
oOecrieunBaeTcs HyJieBass CKOPOCTh CEMEHU OTHOCUTEIBHO MOYBBI, YTO MTPUBOIUT
K TOBBIIIEHUIO PABHOMEPHOCTH PACIPEACIICHUS CEMSH O JJIMHE U IIUPUHE PSI-
Ka MpU MOCEBE Pa3IMYHBIX MPONAIIHBIX KYyJIbTYyp. 3HAYEHHUE CKOPOCTU CEMs Ha
YCKOPHUTEIIBHOM y4acTke VC omnpesenseTcs nepBbiM 14 u BTopbIM 15 gaTdynkamu,
CKOpOCTh TIOCEBHOTO arperara Va ompezaensercs gatunkom 17. JlanHbie 3Haye-
HUSI TOCTYNAl0T B OJIOK MOHUTOPUHTA U KOHTPOJISL 16, B KOTOPOM OCYIIECTBIISIET-
Csl CpaBHEHHUE CKOPOCTEW U BBIPAOOTKA YIPABIISIONIETO BO3JAEHCTBUS ISl CEPBO-
MIPUBO/IA JPOCCEIHHOM 3aCTOHKH (OJI0K yIpaBIeHUS BO3AYIIHBIM MOTOKOM) 18.

2. Onpeoenumov napamemp 6vixooa (omxauxa). B kauecTBe BBIXOJIHOTO Ta-
pamerpa (mapaMmeTpa OTKJIMKA) SKCIEPUMEHTAIBLHOTIO BBICEBAOIIEIO ammapara
MPUHUMAEM 3HAUYCHHE CKOPOCTH CEMSIH Ha BBIXOJE U3 CEMSIIPOBO/IA.

3. Onpedenums nepeuensv Gaxkmopos, GUAIOWUL HA UCCAedYeMblil Npo-
yecc, 0amv ux OnuUcauue, XapaKmep GIUAHUSA HA Ucciedyemblil 00vbeKm, Memoobl
U CnoCcoObL pe2yIupO8anUsl, UsMEPEHUs U m.O.

4. Bwibpambv Hyne6ou YpoeeHb U UHMEPEAlbl 6APbUPOBAHUS KAHNCOO2O0
¢daxkmopa u 3anoaHums maon. 2.



Tabauna 2
OcHoBHBIE (aKTOPHI U YPOBHU UX BapbUPOBAHUS
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JIOBAHUI HHE (-1) Hoit (0) ZTB poBa-

HUA
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