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IMPAKTUYECKAS PABOTA

HEJIb PABOTBI — npuoOpereHne MarucTpaHTaMH KOMIETEHUUH MO BBIOOPY
(akTOpOB, UX YPOBHEH BapbUPOBAHUS U HYJEBON TOUKH.

1. OBIIME OITPEAEJIEHUA

IInanuposanue sxcnepumenma — 3TO MpoOLELypa BbIOOpa 4Mcaa U yCIO-
BUI NMPOBEAECHUS OINBITOB, HEOOXOAUMBIX U JOCTATOUYHBIX JUISl PEILICHUS C TpeOy-
€MOW TOUHOCTBIO U JOCTOBEPHOCTBIO ITOCTABJICHHOM 3a/1auH.

IInanuposanue sxcnepumenma — 00NAaCTh 3HAHUS, CBS3aHHAsI C IOCTpOE-
HUEM U ONITUMU3aLNEH MaTEMAaTHYECKUX MOJIEIICH.

[Ipu mIaHMpPOBAHUU IKCIIEPUMEHTA UCCIENYEMbII OOBEKT MPEACTABIISIET-
Cl «4YEpHBIM SMMKOM» (puc. 1), Ha KOTOpBI BO3AEHCTBYIOT (HaKTOPHI
X, (1<i<n).
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Puc. 1. Cxema npezacraBieHusi 00beKTa UCCIEAOBAHUN B BUJIE «UEPHOTO SIILIUKAY

B xoze BBIMONHEHNUS 3KCHEPUMEHTA MOJIy4aeM MaTeMaTHYECKYI0 MOJEIb
HCCIICIOBAHUS, KOTOpasi MPEACTaBIsAeT cOOON ypaBHEHME, CBSI3bIBAIOIIEE MHapa-
metp onrumuzarmu (Y,,Y,,Ys,,...Y,) ¢ dakropamu (X,,X,,X,,...X,), Ha3pIBaeMoe
ypaBHEHHEM PErpecCHu:

Kk K Kk k
Y =boXy + 0%+ B XX, + 2 bx Dby XXX, e (1)
i=1 ij=1 i=1 i,jn=1
rae K — gucno cTondIoB B MaTpyIe IUIAHUPOBAHMS SKCIIEpUMEHTa; X, =1.
3aBHCHMOCTDh pEaKIMU OOBEKTa OT TOUYKH (PAaKTOPHOTO IPOCTPAHCTBA
HasbIBaeTcs @yukyuer omxauxa Y= f(X,,X,,X,,...X ), a €¢ TeOMETPUIECKOE
IpeCTaBIICHIE — IIOBEPXHOCTHIO OTKIIMKA (pHUC. 2).
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Puc. 2. IloBepxXHOCTh OTKJIMKA Puc. 3. O6nacts onpeneneHus HakTopoB

(npu nmane 27)

Bri6op ¢akTopoB 3aBepimaeTcsi COCTaBICHHEM CIHCKa BceX (DaKTOPOB,
OKa3bIBAIOIIMX BIMSHUE Ha IMapaMeTp onTuMu3anuu. [Ipu 3ToM yKa3pIBaroTCS
HAaMEHOBaHUA M 0003HaueHUs (aKTOPOB, UX MHTEPBAJIbl U YPOBHU BapbHpPOBa-
HUS, KOOPJWHATHl HyJeBOW TOukH. [lepeuncieHHble MaHHBIE (PUKCHPYIOTCS B
TaOJINIIaX.

Daxmop (X,) - yrnpaBisiemMas He3aBUCHMasi IIEPEMECHHAs, COOTBETCTBYFO-

11asi OJJHOMY U3 BO3MOXKHBIX CIIOCOOOB BO3/CHCTBUS HA OOBEKT HCCIICIOBAHUS.
MHOKeCTBO BO3MOXKHBIX 3HAYEHHM (akTopa X, Ha3bIBACTCS 001ACMbIO

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

®DakTopbl MOKHBI OBITH YHPABIAEMbIMU, COBMECMUMBIMU U HE3ABUCU-
MbIMU.

TpeOoBaHUS K HICCIIETyEMbIM ITapaMeTpaMm:

- aghdhekmusHocmob, TO €CTh CIOCOOCTBOBATH CKOPEUILIEMY JOCTHKEHHIO
EJH;

- YHU8epcaibHOCmb — OBITh XapaKTEPHBIMUA HE TOJIBKO JJISI UCCIIETYEMOTO
00BEKTA;

- cmamucmuyeckas 0OHOPOOHOCMb, TO €CThb ONpeAcTieHHOMY Habopy
3HaYeHU (PAKTOPOB X, ¢ TOYHOCTHIO JIO MOTPEIIHOCTH HKCIEPUMEHTA JIOKHO

COOTBETCTBOBATh ONPE/CICHHOE 3HaUeHue pakropa Y, ;

- BBIPANCAMBCS KOTUYECMBEHHO OOHUM YUCTIOM,

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

- cyuecmeosams npu 10O0M COCMOAHUU 00beKma.

Jlnst mro6oro dakTopa X, CymiecTBYeT HyJIeBOW (CpeqHuil), HKHUHA X, . H

BEPXHUU X POBHM U3MEHEHUS 3HAYCHUMU.

I max

Yposuu paxmopa - BHIOpaHHBIC Ui SKCIICPUMEHTA KOJIMYECTBCHHBIC U
Ka4eCTBEHHBIC COCTOSHUS (haKTOopa.



[Tox uHTEpBaIOM BapbUpPOBaHUA J; OJPA3YMEBAETCS PA3HOCTh MEXKIY

JIByMsI IMEHOBAaHHBIMH €T0 3HAYCHUSMU, IPUHATAS 3a CAUHUILY IIPU €r0 KOJUPO-
BaHUU.

WHuTepBan BapbUpOBaHUs ONpeneiseTcs no GopMmyiie

Ji — ximax _'ximin . (2)
2

BepxHuil 1 HIKHHIA YPOBHU (PAKTOPOB MOJY4YalOT MyTeM NPHUOABICHUS U
BBIYMTAHMS U3 UCXOJHOTO YPOBHS MHTEPBAJIA BADbUPOBAHHUS.

HyneBoil unu cpenuil ypoBeHb (haktopa (HyJeBas TOUKa UM LIEHTP 3KC-
HCPUMEHTA):

X

imax + 'xi min
xo =S, 3)

rae X. ., X Xi; — COOTBETCTBEHHO HW)XHMI, OCHOBHOM (HYJIEBO) U BEPXHHIA

imin? “Vimax?
YpOBHH I-TO (akTopa.

XapakTepUCTUKU OOBEKTOB HKCIEPUMEHTAIBHBIX MCCJICIOBAaHUN HMEIOT
pazIMyHyl0 (U3MYECKYI0 MPUPOIY, a CIEI0BATEIbHO, U Pa3MEPHOCTh, YTO 3a-
TPYJIHSET MOCTpoeHUs1 Mojienu. [loaToMy Ha mpakTuke 3HaueHUs (HaKTOPOB, KO-
TOPbIE UMEIOT peaIbHBIN (PU3MUECKUN CMBICT, HOPMUPYIOT (IPUBOIST K OINpese-
JIEHHOMY paHee 3aJaHHOMY HaOopy 3HaueHuil). B miaHnupoBaHuu 3KCriepuMeHTa
3HaueHUs (HaKTOPOB, COOTBETCTBYIOIIME OIMPEICIICHHBIM YPOBHSIM UX BapbUPOBa-
HUSI, BBIPOKAIOTCS B KOJAMPOBAHHBIX BenuuumHax: +1 (BepxHuit), —1 (HWKHUN),
ocHoBHOM — 0 (cpenHuii).

[Ipy nmmaHupOBaHUM SKCIEPUMEHTA TPEOOpa3yroT pa3MEpHbIE yIpaBJsie-

MbIe He3aBUCHMBIE (PakTOphl X; B Oe3pasMepHbIE, HOPMUPOBAHHEIE X, .

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

imin imax
e BBIUKCIISCM 3HaUeHUEe X;, A AaHHOTO (hakropa (1o hopmye (2));
® BBIUMCIISIEM MHTEpBaT H3MeHeHus i-To ¢aktopa J, (mo popmyme (1)).

® HaXOJIUM HOPMHPOBAaHHOE (KOJOBOE) 3HAYCHHE X, JUISI KaKI0ro I-ro (ak-

Topa no Gopmyre
X, = (4)

I'padriuecku mepexoj OT HATypalbHBIX 3HAYCHHU (PaKTOPOB K HOPMHPO-
BaHHBIM O3HAYACT MMEPEHOC OCEH KOOPAUHAT (DAaKTOPHOTO MPOCTPAHCTBA B UCXO/I-
HBII YpOBeHb (puc. 4).
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Puc. 4. TlepeHoc oceit koopauHaT
(haKTOPHOTO IPOCTPAHCTBA B UCXOAHBIH YPOBCHb

IMPUMEP. IIpemioxxeHHyI0 BbIllle METOAUKY BbIOOpa (DaKTOPOB M X YPOBHEH paccMoT-
pUM Ha IIPUMEPE HMCCIENOBAHMM ITHEBMATMYECKOrO arrapara Juisi OJHOBPEMEHHOI'O BBICEBA
CEeMsIH KyKYpY3bl ¥ COPro B OJIMH PsIOK (puc. 5).

Lenv uccneoosanuii — 000cHOBaHNE (YHKIMOHATIHHON CXEMBI, TAPAMETPOB M PEKUMOB
paboThl MTHEBMATUYECKOTO ammapara /i OJHOBPEMEHHOI'O BbICEBA CEMsIH KyKYpY3bl U COPTo B
OJIMH PSAJIOK C 3aJaHHBIMU HOPMOM M PACIPEIEIICHUEM I10 IIIOIIA/IN [T0CEBA.

Obvexm uccrnedosanuti — TEXHOJIOTUYECKUH IPOLECC OJAHOBPEMEHHOI'O BbICEBA CEMSH
JBYX KYyJIbTYp aIrapaToM ITHEBMATHYECKOTrO IEHCTBHS.

IIpeomem uccredosanus — mapaMmeTpbl U peKHUMBbI pabOThl BBICEBAIOLIETO anmnapara Jjs
OJIHOBPEMEHHOI'O BBICEBA CEMSH ABYX KYJbTYpP, 3aKOHOMEPHOCTH U XaPAKTEPUCTUKHU UX BIIMSA-
HUS Ha O0BEKT UCCIIEOBAHUS.

Pabouas cunomesza — mpouecc OJHOBPEMEHHOTO BBICEBA CEMSIH KYKYpy3bl U COpPro B
OJIMH PSIOK, BO3MOXHO OCYIIIECTBUTH BBICEBAOIMM annaparom cepuiinoi cesnku CYIIH-8 3a
CUET pacHIMpeHus (PYHKIIMOHAIbHBIX BO3MOKHOCTEH HAa OCHOBE COBEPIIEHCTBOBAHHUS €r0 KOH-
CTPYKLIUU.

[TockonpKy B 3KCIEpUMEHTAJIbHOM BBICEBAIOLIEM ammapaTe (CM. puc. 5) MPOUCXOIUT
JIBa CaMOCTOSITEJIbHBIX MPOLIECCa BBICEBA CEMSH JIBYX KYJIbTYp, B KOTOPBIX HEKOTOpBIE (aKTo-
PBI SBIAIOTCA OOIIMMH Ul OOOMX IMPOLECCOB, TO MPU PAaHXUPOBAHUU (PAKTOPOB OHU OBLIM
pa3zieneHbl Ha TP TPYIIIbL:

- (hakTOpBI, BAMSIONIME TOJBKO Ha POLIECC BHICEBA CEMSH KYKYPY3bl;

- (paxTOpBI, BAUSIOLINE TOJIHKO HA IIPOIIECC BHICEBA CEMSIH COPIo;

- (hakTopBI, 00IIME A1 0O0UX MPOIIECCOB.

Daxmopamu, IUAIOUWUMU HA NPOYECC 6blCe8a CeMAH KYKYpy3bl, ABIIOTCA: X, - IIOJIO-
KEHHE MOJBUKHON YacTH MEPErOpoaKH KaMep, BHIMONHSIIONIEeH pyHKIUY cOpackiBaTens "nuii-
HUX" CEMsH; X, - KOJIMYECTBO IIPHUCACBIBAIOIIMX OTBEPCTUI HA BBICEBAIOLIEM JMCKE; X - IUa-

MCTpP HpHUCACBIBAIOIHX OTBCpCTHﬁ; X - paanycChbl yAaJICHUS IIPHUCACBIBAIOIHNX OTBCpCTI/Iﬁ oT
LCHTpPaA BBICCBAIOLICTO JUCKA, X, - TOJIIHWHA JUCKA;, Xg - KOHCTPYKTHBHLIﬁ BAapHUaHT BOPOIUINJI-
KM CEMSH, X4y - YI'OJl HakKJIOHa JHaA CEMEHHOM KaMeEphl; X, - paCcCTOSAHUEC OT IICPEropoaKH CeC-
MCHHBLIX KaM€p 10 JTHa CEMEHHOM KaMCpPhI.
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Puc. 5. DkcniepuMeHTaNbHBIN BbICEBAIOIINI anmapat JJii COBMECTHOTO BbICEBA CEMSH KYKYpY-
3Bl U COPrO B OJIMH PAAOK: @ — ()OTO HKCIEPUMEHTANBHOTO anmnapara; 6 — cxema SKCIepUMEeH-
TaJbHOTO BbICEBAIOIIEro anmnapara: 1 - ceMeHHas kamepa JJis CEMsIH copro; 2 — CEeMEeHHas Ka-
Mepa sl CeMSIH KyKypy3bl; 3 - eperopojka; 4 - BaKkyyMHasi Kamepa; 5 - IpocachIBarolIle OT-
BEpCTHS; 6 — BBIPE3bI; 7 - MPUCACHIBAIOIIAA 1IENb; 8 - OTBEPCTHUA; 9- Bopommiika; 10 — nepe-
ropozaka; 11- cemenHoit auwmk; 12 — cemeHa Kykypy3bl; 13 — cemena copro; 14 — otru6 copa-
ChIBAaTEJISl IMIIHUX CeMsH; |5 — Hakmagka qucka



Daxmopamu, EIUSIOWUMU HA NPOYECC 6biCe6A CEeMAH COp20, SBIAIOTCA: X, - IIMPHHA
MEPEMBIYKH MEXJy OTBEPCTHSIMHU MyJIbCATOPa, BBIMOJHSIONIET0 (QYHKIMH cOpachIBaTENs
"IMIIHKMX" CEMSH; X, - YMCJIO OTBEPCTUH IylIbCAaTOpa; X, - IMAMETP OTBEPCTHUI IyJIbLCATOPA,

X, - IIOJIOKEHUE C6paCBIBaIOH_[eFO oTruba IIyJibCcaTopa, X7 - IJIMHA OKHA aKTHUBHOI'O IIpUCAChI-

6
BaHMs CEMSH, X, - IIMPUHA OKHA IPUCACBIBAHUA CEMSH, X, - PaAMyC yIaleHUs OTBEPCTHUM

IMyJibCaTOpa U OKHA MPHUCAChIBAHUA OT LCHTPA BLICCBAIOICTO JHUCKA, xlO - YUCJIO BBICCBAIOIIUX

AYCCK U ITPOCACBIBAOITNX OTBepCTI/Iﬁ B OCHOBAHHMH JJHCKaA, X - IIMpUHA 1 BBICOTA BBICC-

11? 'x12

BAIOIEH AYEHKH, X,, - MIMPHHA IIEIHM BHICEBAIOILETO AUCKA;, X,,, X, - PAAMYChl yAaJeHUs

14

LEHTPOB IIPOCACHIBAIOIIUX OTBEPCTUI M BBICEBAIOLIMX SAUYCEK OT LIEHTPA JUCKA; X, - IOJOXKeE-
HME JIHA CEMEHHOM KaMephl 110 OTHOIIEHHUIO K JHY KOpIIyca ammapara; X,, - BBICOTa 3arpy304-
HOTO OKHa; X,; - JAWAMETP IIPOCACHIBAIONIMX OTBEPCTHUM; X, - AMAMETpP IueneoOpasyromei

IIPOKJIaAKH JUCKA, xZO - IIUpUHA YUCTHUKA IICIIN, le,Xzz,x23 - TOJIHWHBI OCHOBaHHUA AHCKA,

ieneo0pa3yroieid MPoKIaIKy U HAKJIa KU JUCKa.
Obwumu ¢pakmopamu 151 060UX MPOLIECCOB ABISIOTCA: X, - YACTOTA BPALICHUS BbICE-

BAIOLIETO AUCKA; X, - BEJIMYMHA Pa3pEeKEHUs B BAKYYMHOM KaMepe ammapara.

B cocmase paxmopos, enuaowux na npoyecc évicea cemMan Kykypysul: (paxTop x, Obu1
onpe/ieieH TEXHOJIOTMYECKUM PAacyeTOM U B XOJI€ OKCIIEPUMEHTOB HE MEHSIICA; X, ObLI NPHHAT
110 aHaJOTUM C cepuiiHbIM annapatoM cesnku CYIIH-8; X, ,X, - ompezeneHsl KOHCTPYKTHB-

HBIM IIyTEM U B XOJI€ KCIIEPUMEHTOB ObLIM HEM3MEHHBI; (PAaKTOpBI X, ,X,,X,, OblIN onpeserne-
HBI B pe3yJbTaTe MpeABapUTEIbHBIX UCCIEIOBAHUN U HE BOIUIN B YUCIIO BapbUPYEMBIX (haKTO-
pOB.

Taxum o6pas3om, B cOCTaB BapbUPYEMBIX (PAKTOPOB BOLLIM: X, ,X, H X,. BeiOop ypos-
HEell 1 MHTepBaJIOB BapbUPOBAaHUS YKa3aHHBIX (DAKTOPOB MPOU3BOAMIICS C YUETOM pealbHbIX
YCIIOBUH IKCIUTyaTalluM U PE3yIbTaTOB TEOPETUUECKUX U MPEIBAPUTEIbHBIX UCCIEA0BAHUM.

Jlnamna3zoH BapbUpOBaHMsA (DakTOpa X, ONPEAENEH TEXHOJOTMYECKMM PAaCYETOM M CO-
craBui 2...4 pag/c. B COOTBETCTBUY C 5THM 33 OCHOBHOM (HYJIEBOM) ypoBeHb (hakTOopa X, ObLIO
MIPUHATO 3HAaYeHUE 3 pajl/c, a UHTepBaJl BApbUPOBAHUS cocTaBui 1 paz/c.

OcHoBHOI (HyJ€BOM) ypOoBeHb (haKTOpa X, OBUI ONpPENENECH UCXOAS M3 TEXHUYECKOM
xapakrepuctuku cesuiku CYIIH-8 (3,2 kIla). C yueToM HEKOTOpPOro MOHUKEHUS BaKyyMa, CBSI-
3aHHOTO C U3MEHEHUEM KOHCTPYKIUH BBICEBAIOILETO AUCKA, HYJIEBOH ypOBEHb (aKTopa X, s
AKCTIEpUMEHTANIbHOTO ammaparta coctaBuia 3,0 klla. HwxHuit ypoBeHb OBLT ompeseseH mo pe-
3yJIbTaTaM TeopeTHUecKux uccienoBanuit u cocraBuia 2,0 klla. Takum ob6pazom, uHTEpBaI Ba-
peupoBanus pakropa x, cocrasun 1,0 xIla, a ero Bepxuuii yposens — 4,0 xIla.

ypOBHI/I BapbUPOBAaHUA (paKTopa .XS ObLIH OIIPCACIICHBI U3 OIIbITA 3KCIUTyaTalluu MpHu-

criocobnenus "Aproc-1", mo npuHIUIY ASUCTBUS KOTOPOTO M paboTaeT cOpachiBaTeNb "MUII-
HUX" CeMsH B SKCIEpUMEHTAIbHOM ammnapare. Hanbonee onTuManbHbIM (HYJIEBBIM) CUMTACTCS
MIOJIOKEHHE cOpachIBaTelNs, KOTJa €ro MOBEPXHOCTh KacaeTCsl OKPYKHOCTH IPUCACHIBAIOIIETO
OTBEPCTHUS BBICEBAIOIETO TUCKA. B 3aBUCHMMOCTH OT pa3MepOB BHICEBAEMBIX CEMSH cOpachiBa-
T€Ib MOXXET MEHSTh CBOE IOJIO)KEHHE OTHOCHUTEIBHO CpeAHero (HyJeBOro) Ha BEIMYUHY
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+=d . Tlpu d =5 MM 310 OTKIOHEHHE cocTaBnseT £1,7 mM. J{ist 7aGOpaTOpHEIX HCCle-
ome ome

JOBaHUI MHTEpBaI ObLT MPUHAT 1,5 MM.
Dakmopul, enuAOWUE HA NPOYECC 6blCe6A CeMAH cOpeo: YAKTOPBL Xy, X, , X <1 X,q, X0
ObUIN OIpeJiesIeHbl KOHCTPYKTUBHBIM IIyTEM M B IIpOLEcCce MCCIEeOBaHUNH HE MEHSUIMCH; (aK-

X513 X703 X701 X5, X

TOPEI X, 1297%13717718 1772117722

" X,, ObLIM IPUHATBEI 10 pexomeHmauuu bommapenko ILA. u B

IPOIIECCE UCCIIEIOBAHUM TaKKe HE MEHSINCh; GaKTop X,, ObUI NPHHAT I10 aHAJIOTUHM C ama-
patom cesanku CVYIIH-8; dakTop X,, OIpemencH TEXHOJOTHMYECKMM pPacdeToM; (axTopbl

X, ,Xg,X,, ObUIN ONTUMHU3UPOBAHBI B PE3YJILTATE NPEABAPUTENLHBIX KCIEPUMEHTAIbBHBIX UC-
CJIEIOBaHUM U B JAJIbHEUIIIEM HE MEHSUIHCh.

@akTOopel X,,X,,X;,X; ABIAIOTCA DJIEMEHTAMH IIyJbCATOPA PA3PEKCHUS U B3aMMOCBSI-
3aHbl MEXy co0oi. B kadecTse Bappupyemoro (akropa ObLI IPUHAT (HAKTOP X,, KOTOPHIH B

OCHOBHOM oOIlpesieisieT paboTy IMyJabcaTopa, a COOTBETCTBEHHO, M KAaueCTBO yAaleHHs "JHII-
HUX" CeMsIH copro. DKCIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO B 3aBUCUMOCTU OT HEOOXOIUMOCTHU

YBEIIMYEHMS MJIM YMEHBILICHUS IPUCACBIBAIOIIEH CHIIBI X, MOXKET IPUHUMATh 3HAYCHUS
04d_<x,<08d_,
rae dc - IMaMeTpP MPOCACHIBAIOIIETO OTBEPCTHS OCHOBAHUS JTUCKA.
Hns uccnegyemoro ammapara npu dc =3 MM YPOBHH BapbMpPOBaHUS X, COCTaBUIIM:
x(0)=1,8 MM, x(+1)=2,4 MM, x(_l)=1,2 MM. MHTepBan BappupoBanus - 0,6 Mm.
®axTophl X, ,X, BKIIOYEHHI B COCTaB BAPbUPYEMBIX (JaKTOPOB KaK COBMECTHEIE, C TEMU

K€ YPOBHSAMU U MHTEPBAJIaMU, YTO U JUIs IIPOLECCA BBICEBA CEMSH KYKYPY3Bbl.
Pe3ynbTaThl MoAroTOBUTENBHON pabOTHl MO BBIOOPY OCHOBHBIX (PAKTOPOB, YPOBHEHU U
MHTEPBAJIOB X BapbUPOBaHMsS CBE/IEHBI B Ta0I. 1.

Tabnuma 1
OcHOBHBIE (PaKTOPHI M YPOBHU UX BapbUPOBaHHUs (IPUMED)
VYpoBHHU (akTopoB Wurep-
Haumeno- Ob6o- P Qaxrop °p
. | Bepx- | BanBa-
BaHHUE MPO- HammenoBanue dakropa SHade- | OCHOB- | HIDKHMH | o | o
mecca HUE uoii (0) (-1) (+1) A
@, - YITI0Basi CKOPOCTh BPAIICHHAS
oY POCtTh Bpaill X, 3 2 4 1
BBICEBAIOIIIETO JIHCKA, PAJI/C
Brices ce- P - BEIMYMHA paspeiKCHUA B BaKy-
MSH KYKY- | ymMHOli Kamepe BBICEBAIOMIETO alla- X, 3 2 4 1
py3bl pata, klla
3 —3a30p MEX/Iy MEPErOpOAKOit 1 %, 0 15 15 15
OpUCACBIBAIOIIUM OTBEPCTUEM, MM
@, - yTIOBast CKOPOCTh BPALICHHS . 3 9 4 1
1
BBICEBAIONIETO JINCKA, PAJI/C
- BCJIMYNHA Pa3pCKECHHUS B BAKY-
MsiH copro | YMHOH KaMepe BICEBAIOLICTo amia- 2
parta, klla
6 - HIUPHUHA NEPEMBIYKA MECXK oT-
n ~ HIMP P w X, 1,8 1,2 2,4 0,6
BEPCTHSIMH ITyJIbCATOPA, MM




C uenpro ompeneneHusi XapakKTepUCTUK paboThl SKCIIEPUMEHTAIBHOTO amnmapara u pa-
[IMOHAJILHBIX PEXHMOB €ro 3KCIUIyaTallud B JIMaNa3oHe pealibHbIX pabouynx CKOpOCTEH MOoCceB-
HOTO arperara ObUI MPOBEACH TPEeX(PaKTOPHBIN IKCIIEPHUMEHT C MCIIOJIb30BAHHEM HEKOMITO3H-
IIMOHHOTO TPEXYPOBHEBOTO IUIaHa BTOporo mopsaka bokca-beHkuHa W Moiy4eHbl MOAENTU

IpoLecca BbICEBa CEMSIH KYKYpPY3bl U COPro, YpaBHEHHUS! PETPECCUU KOTOPBIX XapaKTEPU3YIOT

3aBUCHMOCTb J . U ), OT GaKTopoB X,,X, U X,
v, =1,0050-0,0256x; +0,0881x, +0,0137x3 —0,0008x1x, +

(6)
+0,0013x1x3 +0,0188x,.x3 — 0,0354x7 —0,0329x5 —0,0042x2;

y, =1,0020 — 0,0355x; +0,0587:x, — 0,0161x3 — 0,0083x;x5 —

(7)
—0,0079x,.x3 + 0,0080x,.x3 — 0,0135x7 + 0,0093x2 —0,0064x3.

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

TIPUMEP.
0.3 =06315+00770 v, —0,9983 1, +06408 v, -1, —00012 v? —-130625 1 +00136 w*

2 MOPAAJOK NPOBEAEHUA PABOTHBI

1. Onpeodenums yenv, 00vexkm u npeomem 3KCNePUMEHMATbHBIX UCCIE00-
8aHUll, YCI08US U NOCAE008AMENbHOCIb PAOOMbL IKCHEPUMEHMATILHO2O0 BblCE8a-
roue2o0 annapama.

L]env 3xcnepumenma — MOBBIIIIEHUE KavyeCTBa MOCEBA MPOIMAIIHBIX KyJb-
Typ MTHEBMATUYECKUMU CESUTKAMH ITyTEM YCTAHOBKHU CEMSIIPOBOJA C aBTOMATU3H-
POBAHHOW CUCTEMOW KOHTPOJISI W YIPaBJICHHUS Ka4eCTBOM BBICEBA MPOIAITHBIX
KYJBTYD.

OOBEeKT HccieI0BaHUsI — IKCIEPUMEHTAIbHbBIN THEBMAaTUYECKUI BbICEBa-
IOIMI anmapaTr ¢ CEMANPOBOJIOM U aBTOMATU3UPOBAHHON CUCTEMOM KOHTPOJS U
yIOPaBJICHHUs] KaY€CTBOM BbICEBA MPOMALIHBIX KYJIbTYp (puc. 6, mo3umuu 3, 6, 9;
puc. 7).
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Puc. 6. JlabopaTtopHasi ycTaHOBKA ISl MICCIICIOBAaHUN TTHEBMAaTHYECKUX BBICEBAFOIIINX
anmaparoB: 1 — pama, 2 — 3JIeKTpOABUraTeNb MOCTOSHHOTO TOKA, 3 — MPUBO/IHAS 1IETIb,
4 — yacTOTHBIN Npeodpa3zoBaTelib, 5 — SKCIEPUMEHTANIbHBIN BHICEBAIOLIUI anmapar,
6 — ceMAMNpPOBOJI, 7 — BAaKyyMHasl YCTaHOBKA C PETYISITOPOM pa3pexeHus, 8 — KoMIpeccop,
9 — naTYMKM U3MEPEHHsI CKOPOCTH CEMSTH Ha BBIXOJIE U3 CEMSITTPOBO/A,
10 — mepcoHaIbHBIN KOMITBIOTED

11



7 S

R R 90 SRR O

e

2
geoce

o0

Puc. 7. DxciepuMeHTalIbHBIN BBICEBAIOIIMI anmapaTr ¢ aBTOMaTHU3UPOBAHHON CUCTEMON KOH-
TPOJS W YIpaBICHMs BBICEBOM NPONAIIHBIX KyJnbTyp: | kopmyc; 2 - ceMeHHas KaMmepa;
3 — Bay; 4 - BBICEBAIONIUH JINCK; 5 — MPUCACHIBAIOIINE OTBEPCTHS; 6 - TUIACTUHYATHIN OTpaXKa-
Teb IS yOAIECHUS IAIIHUX» CEMsIH; 7 - LIEHTpaJlbHAs PE3MHOBAasl BOPOIIMIIKA; 8 — KPOH-
mreiH; 9 — xomyT; 10- ceMsAnpoBOA, NPEACTABISIIOIINN cO00M TPyOKY KPYIJIOrO C€YeHUs U
MMEIOLUI TpU ydacTKa: NpsAMOJIMHENHBIM 11, KpuBonMHEWHbIH 12 M yCcKOpUTENbHBIN 13;
14 - mepBbIil patumk; 15 - BTOpoii Aatyuk; 16 - OJOK MOHHUTOPUHIA M KOHTpPOJIs; 17 - maTdyuk
CKOpPOCTH TIOCEBHOTO arperara; 18 - 670K ynpaBieHHs BO3TYLUIHBIM IOTOKOM (JIpoccesibHas 3a-
CIIOHKa, COJieprKallas KOpIyc, B KOTOPOM pa3MellleH OBOPOTHBIM TUCK, COEAMHEHHBIN C cep-
BOIIPHUBOJIOM)

PaboTa MHEBMAaTHYECKOTO BBICEBAIONICTO ammapara (puc. 7) OCyIIeCTBIIs-
eTCs CJICAYIOIMM 00pa3oM: ceMeHa u3 OyHKepa (Ha pUCyHKE He IMOoKa3aH) MOCTy-
MaroT B CEMEHHYIO KaMmepy 2 Kopityca 1 BeICEBArOIIEro anmapara, 13 KOTOPOi Mo
JIEUCTBHEM pa3pekeHusl, CO3/IaBaeéMOro B BaKyyMHOU KaMmepe (Ha pUCYHKE He T0-
Ka3aHa), MPUCAChIBAIOTCS K IPUCACHIBAIOIINM OTBEPCTHSAM S5 BBICEBAIOIIETO M CKA
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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. Cxopsiiee ¢ BBICEBAIONIETO JIUCKA CEMSl YKJIAJbIBA€TCS HA BHYTPEH-
HIOIO MMOBEPXHOCTh cemsrpoBoia 10 Ha mpsiMOIMHEMHOM y4yacTke 11 ¥ CKOJb3UT
0 HEMYy KaK [0 HAaKJIOHHOM IJIOCKOCTH A0 KpPUBOJIMHEWHOro ywyactka 12. Ha
KPUBOJIMHEHHOM ydacTke 12 cemsi ABMKETCS MO KPUBOJUHEHHOW MOBEPXHOCTU
MOCTOSIHHOTO pajiuyca /0 TeX IMop, MoKa BEKTOP CKOPOCTHU HE MPUOOPETAET ropu-
30HTaJbHOE HarpaBieHue. [Ipu BbIXoje U3 KPUBOJIMHEHHOTO ydacTka 12 cems-
npoBoja 10 co ckopocThio VKo, ceMsi MPOAOHKACT JBUKEHUE IO YCKOPUTETHHO-
My y4yacTKy 13, HapamuBas CBOIO CKOPOCTb 3a CYET CHJIBI BO3JIYIIHOT'O MOTOKA.
Cuna Bo3aymHoro nmotoka FBl Ha yckoputenbHOM ywactke 13 cemsimpoBojaa
OTPENIEIISIETCS. CKOPOCThIO BO3YIITHOTO 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 BO3yIIHOTO MOTOKA OCYIIECTBIISIETCS 3a CUET U3MEHEHUS YyIiia
OTKPBITUS JIPOCCEIIbHON 3aCIIOHKU, PACIOJIOKEHHOW B Hadalie YCKOPHUTEIBHOIO
ydacTtka. [Ipu paBeHCTBE CKOpPOCTH CEMEHH M CKOPOCTH IOCEBHOTO arperara
oOecrieunBaeTcs HyJieBast CKOPOCTh CEMEHH OTHOCUTEIHHO MOYBBI, YTO MPUBOIUT
K TIOBBIIIICHUIO PABHOMEPHOCTH PACIIPEACIICHUS CEMSH 110 JJIMHE U ITUPHUHE PSiI-
Ka TIPH MOCEBE PA3TMYHBIX MPOIMAIIHBIX KYJIbTYp. 3HAYEHUE CKOPOCTH CEMs Ha
YCKOPHUTEIILHOM y4acTke VC omnpesensercs 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 M BBIPAOOTKA YIPABIISIONIETO BO3JAEHCTBUS ISl CEPBO-
MIPUBO/IA JPOCCEIHHOM 3aCTOHKH (OJI0K yIpaBIeHUS BO3AYIIHBIM MOTOKOM) 18.

2. Onpedenumsv napamemp 6vixooa (omxiuxa). B xauecTBe BBIXOIHOTO IMa-
pameTpa (mapaMmeTpa OTKJIMKA) SKCIEPUMEHTAILHOTO BBICEBAIOIIEIO ammapara
MIPUHUMAEM 3HAYCHUE CKOPOCTHU CEMSIH Ha BBIXOJIE U3 CEMSIPOBO/IA.

3. Onpedenumsv nepeuenv axmopos, GIUAOWUL HA UCCIEYeMblll Npo-
yecc, 0amv ux OnuUcauue, XapaKmep GIUAHUSA HA Ucciedyemblil 00vbeKm, Memoobl
U CnoCcoObL pe2yIupO8anUsl, UsMEPEHUs U m.O.

4. Bviopambv Hyneou YpoeeHb U UHMEPBANbl BAPbUPOBAHUS KAHCOO20
¢daxkmopa u 3anoaHums maon. 2.
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Tabauna 2
OcHoBHBIE (aKTOPHI U YPOBHU UX BapbUPOBAHUS

VpoBHU (aKTOPOB Un-
O0BekT 0O60- TepBal
mcce- Haunmenoanue daktopa SHaue- | HIDKHMIL | OCHOB- | P BapbU-

JIOBaHUI HUE (-1) Ho#t (0) i poBa-

(+1)

HUA
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