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IMPAKTUYECKAS PABOTA

HEJb PABOTbBI — npuobpectn KOMIETEHUMH NPUMEHEHHUSI METOIHUKHU
AKCIIEPTHBIX OLIEHOK MPH alpHOPHOM PaHKHUPOBAHUU (DAKTOPOB, BIHUSAIOIMIUX Ha
napaMeTphl UCCIIEAYeMOro 00bEeKTa Ha CTa[NH €ro MpeABAPUTEIHLHOIO U3yUEHUS.

1. OBIIUE IMOJIOKEHUSA

AnpuopHoti Ha3zbiBaeTcs MHGOpMAIMs, KOTOPOI pacrojaraer hccliieoBa-
Telb JI0 TOro, KaK OH MPUCTYNMHUT K dKCHEpUMEHTaM. ANpuopHas UH(POpMAIIHS
MOXXET OBITh MpEJCTaBiIeHa B BUIEC MHOXXECTBA OTAEJBHBIX HECHUCTEMATU3UPO-
BaHHBIX JAHHBIX 00 00BEKTE HCClieIoBaHus (TPOIEcce, YCTPOMUCTBE) U €ro mapa-
MeTpax. CiaefCcTBUEM ATOTO ABJISETCA 3a/1auya 00 0OBEKTUBHOM OTPAHUYECHHUH HO-
MEHKJIATypbl IEPEMEHHBIX U O BBIJICJICHUH TJIABHBIX (DAKTOPOB.

Panscuposanue — 310 OlIEHKA CTETICHU BJIMSHUS HA PE3yJbTaT (BBIXOJ) HC-
CJI€OBaHUs OTJIENbHBIX MEPEMEHHBIX (PAKTOPOB MyTEM HA3HAUYECHUS UM paHTa —
MOPSAKOBOr0 HOMEpa. UeM MEeHbIIIe paHT, TEM CUJIbHEE BIUSHHUE.

Pane — nokasatenb, XapakTepuU3yHOUIUNA TOPSIAKOBOE MECTO OOBEKTa B
rpymne APYrux OOBEKTOB, 00JaAalONIUX CYHIECTBEHHBIMHU [IJIi OLIEHKU CBOMi-
CTBaMH.

Anpuopnoe pamndicupoganue - OIUH U3 METOJIOB SKCHEPTHBIX OLIEHOK, HC-
MOJIb3YEeMbIX JJISl YHOPSAIOYCHHS] MCXOJIHON HMH(POpPMAIUU, UCTOIb3yeMbId TpPH
HU3KOM JIOCTOBEPHOCTH aNpUOPHON WH(OpMAIMHU, HATJISIHO OMHCAHHOW JIOTH-
ctudeckoil kpuBo (puc. 1). Ilpu 3TOM dKCrHepTHas OLIEHKA SIBIISAETCS BEPOSIT-
HOCTHOW, OCHOBAHHON Ha CIMOCOOHOCTH JIMYHOCTH J1aBaTh IMOJE3HYI0 HHPOpMa-
LU0 B YCIIOBUSIX HEONPEACICHHOCTH.

JA0cTOBEPEGETE

Tatn mndopxgae
]

[Tpeamoeaose e hricape KITHET ]
OENACTE NPHMERMMOCTH
PAHAHHMIBAHHA

Puc. 1. 3aBuCUMOCTH TOCTOBEPHOCTH MHPOPMAIIUH OT €€ THIa



DKcnepTaMu HCIHOJIB3YETCSl ONpPENEICHHAs LIKala NOpsAAKa, Ha KOTOPOU
3aJJaHHBIA IIOKAa3aTeNlb ONPEAENAeT PACHOJIOKEHHE OOBEKTOB BO BCEH MX COBO-
KYITHOCTH B COOTBETCTBUM C MPUHATHIM MacIITA0OM MIKaJIbl. TO €CTh KaXaoMy
00BEKTY COOTBETCTBYET HEKOTOPAsi KOJIMYECTBEHHAS! XapaKTEPUCTUKA HIIK MEpa.

KomunuecTBo pamxupyeMbix 0OBEKTOB, KaK MPAaBHIIO, HE JOKHO MPEBHI-
math 20, a HanboJiee Ha/le)KHbIE pe3ysbTaThl OTHOCATCS K 10 oObekTaM. Yncnen-
HOCTb JKCIIEPTOB JOJKHA MPEBBIIIATh YUCIO OLEHUBAEMBIX (DaKTOPOB, HO OBITh
MEHbIIIE O0IIETO, MOTEHIIMAIBHO BO3MOXHOIO YHCJIa CIELIMATIUCTOB.

Ilpeumywecmsea anpuopno2o pamdcupo8anus. CPaBHUTEIbHAs MPOCTOTA
OpraHU3alMHU MIPOLEAYPHI U ONIEPATUBHOCTD ITOJIYYEHUS PE3YJIbTATOB.

Heoocmamku anpuopnoco pamdwcuposanus: 00jblllas 3aBUCUMOCTb pe-
3yJlbTaTOB OT Ka4yeCTBAa OpPraHM3allMM SKCIEPTU3bl M MOAOOpa JKCIEPTOB, T.€.
onpeaeneHHas cyobeKTUBHOCTh. KpoMe Toro, mpu OLIEHKE TeX WM HUHBIX (PaKTO-
pOB (MEpONPUATUI) A1 JAHHON CUCTEMBI (NMPEANpUSITHS, (PUPMBI) SKCIEPTHI
MOJIB3YIOTCSL CBOUM IPEXHUM OMNBITOM WIHM B3IJISiAAMU (MMEHHO IO3TOMY 3KC-
MepTU3a Ha3bIBaeTCs anpuopHoii). [loaToMy npaBuibHAs MOCTAHOBKA BOIPOCOB H
BBIOOD (PaKTOPOB I TAHHOW CHCTEMBI UMEIOT 0CO00€ 3HAUEHUE U CYLIECTBEHHO
BIIMSIIOT HA PE3YNbTAaThl SKCIIEPTU3BI.

2. METOAUKA AITPUOPHOI'O PAHXKUPOBAHMUSA

1. ITocTaHoBKa 1€/IM U 33724 UCCIIEA0OBAHUM.

2. Bri6op mapameTpoB BbIx0/1a (ONTUMHU3AIIUN) UM OTKIIMKA.

3. CocTaBneHue nepeuHen pakTopoB, BIUSIONIMX HA UCCIIEAYEMbIN Mpoliecc.

4. OnepallMOHHOE orpeiereHue PakTopoB. Imo onpedenerue 6600UmMcs OJisl
0OHO3HAYHO20 NOHUMAHUSL CNeYUATUCAMU KAXCO020 hakmopa.

5. YcTraHOBIIEHHE HWHTEPBAJIOB BapbUPOBAHUS OTHAEIBHBIX (PAKTOPOB. Imo
CB8A3AHO C MeM, Ymo GIUsIHUE OMOEbHLIX (hAKMOPO8 ModHcem Obimb pa3TUUHbIM 8
PAasHblX 001aCmAX PaKmopHO20 NPOCMPAHCMEA.

6. PamxupoBanue (pakTopoB B MOPsAKE YObIBAaHUS UX BO3JICUCTBHS Ha Mapa-
METp BBIXOJA.

Kaosicoomy ¢axmopy uz obweeo nepeuns npuceausaemcsi pawe (yughpa
HamypaibHo2o psaoa), cOOmeemcmeyiouull Mecny, omee0eHHOMY UCCledo8ame-
JleM OaHHOMY hakmopy 8 paudicupyemom psady (Haubonee sadxcHvili pakmop — 1,
MeHee 8adCHbllL — 2, elje MeHee BAdNCHbIU — 3 U m.0.).

7. IlocTpoeHrne MaTpUIlbl aIPUOPHOTO paHKupoBaHus (Tadu. 1), B KOTOpoit
KOJIMYECTBO CTOJIOIOB COOTBETCTBYET KoyinuecTBY (hakTopos (N) (tadiu. 1, cTonb-
bl 3-12) , a KOJIMYECTBO CTPOK COOTBETCTBYET YMCIY OMPOLIEHHBIX 3KCIIEPTOB
(tabu. 1,ctpoku 2-6).



Tabomuma 1
Matpuiia anpHOpHOTO PAHKUPOBAHUS

Ne | Mcrounu- ®akropsl (N=10) p
/i KM MH- X1 Xz X3 X4 Xs Xe X7 Xs Xo | Xuo Tj = Z Y w;,
¢dhopma- I=1
uuu (3Kc-
TIePTHI)
(m=5)
1 2 3 4 5 6 7 8 9 10 11 12 13
2 1 2 1 3 4 8 9 10 5 7 6 0
3 2 1 2,5 2,5 3 8 7 9 5 6 4 1> =6
4 3 1 2 3 5 10 8 9 4 6 7 0
5 4 1 3 2 4 9 7 10 6 8 5 0
6 5 2 1 3 5 9 8 10 4 7 6 0
7 5 7 9,5 13,5 21 44 39 48 24 34 28 5
2 2T =6
j=1 j=1
8 A, 198 17,3 [133| 58 |172| 122 | 212 | 28 | 72 | 12 | T =268
9 A2 392, [ 2992 [ 176, | 3364 | 295, | 1488 | 4494 [ 7,84 | 5184 [144 | 5 —1g571
' 04 9 89 84 4 4 v
10 Panru 1 2 3 4 9 8 10 5 7 6

8. dopmanbHas MpoBepka paHxkupoBaHusa. OrpeselieHre CyMMbl PaHTOB B
KaXJIOM CTOJIOIIe MaTPHIIbl AlPUOPHOTO paHXUpoBaHus (Tadu1. 1, croyoims! 6-10):

S”:w:iai’ (1)

r7Ie N — YUCJI0 pacCMaTPUBAEMBbIX (DAKTOPOB.
9. OnpeeneHne CyMMBI paHTOB 10 (akTopam (Tadi. 1, crpoka 7):

JZ:;ai,j , (2)

7€ 3 j — PaHT Kaxa0ro i-ro ¢hakropa y j-ro crnenuanicTa (Wi 1o j-My UCTOYHH-
Ky JIUTEPaTyphl);
M — KOJMYECTBO OMPOIICHHBIX SKCIEPTOB (MM PACCMOTPEHHBIX JUTEPATYP-
HBIX HICTOYHUKOB).
10. Onpenenenue cpenneit cymmbl panroB (Tadm. 1, cron6err 13, ctpoka 7):

n m
B Z Z &,
T — i=l j=1 . 3
e 3)
11. Onpenenenne abCOMOTHON BEIMYMHBI PA3HOCTH MEXAY KaXKJI0H CyMMOM
paHroB 1o (akTopam U cpeaHel cyMMo# paHroB (Tadi. 1, ctpoka 8):

iahj ~T].
j-1

A =

(4)




12. Onpenenenue kBajpara pasHoctei (Tadi. 1, ctpoka 9):
Al (5)
13. Onpenenenue cyMMbl KBaapaToB pasHocteit (Tadma. 1, cronbern 13, crpo-
Ka 9):

S, =2 A7 (6)
i=1
14. Omnpenenenue mokasarteleil TPyl CBSI3aHHBIX PAHTOB;
3
Yo, = t, —t, (7)

rze t — KOJMYeCTBO OJIMHAKOBBIX CBS3aHHBIX PAHTOB B j-M PaHXKHPOBAHUY;
K — MHIeKC BETMYMHBI OJJMHAKOBBIX CBSI3aHHBIX PAHTOB B j-M PaH)KUPOBAHHH.
15. Onpenenenre cyMMapHOIro OKa3aTems CBA3aHHBIX PAHTOB IO PaHXUPO-
BaHuio (Tabi. 1, cronder 13, ctpoka 2-6):

p
Ty = IZ:,Y(k)j, : (8)

rJie P — YKCIIO TPYI OJMHAKOBBIX CBSI3aHHBIX PAHTOB B J-M PaH)KUPOBAHHH.
16. Ompenenenrie CyMMbl CyMMAapHBIX IIOKa3aTelield CBS3aHHBIX PaHTOB
(tabu. 1, cronbern 13, crpoka 7):

m

2T (9)
j=L
17. Onpenenenue kodPuneHTa KOHKOPIAIIU:
12,
W= (10)

2 3 C .
m?(n®-n) - mZ;TJ.
j=

18. TlpenBaputenbHas orieHKa KOA(PGUITMEHTa KOHKOPIAIUH 110 €0 YHUCIOBO-
My 3HaYeHHIO. Koaghpuyuenm xoukopoayuu W mensemcs om 0 oo 1, npuuem pa-
8EHCMBO eOUuHUYe O3HaA4aem, 4mo ce IKCNepmvl 0anu 0OUHAKOBbIE OYEHKU NO
OaHHOMY NPU3HAKY, a PAGEHCMBO HYII0 O3HAYAEm, YMO C8513b MeHCOy OYEHKAMU,
NOJIYYEHHbIMU OM PA3HbIX IKCNEPMOB, He CYUujecmayen.

19. Onpenenenne 3HaYMMOCTH KOAPDUITMEHTA KOHKOPAAIWN YCTaHABINBACTCS
¢ nomolupto kpurepus [Inpcona:

v=n-1, (11)
12§
25= Wl ——=m(n-W . (12)
mnin+1)—-—<> T,
n-9%"
1 m
[TpuMeuaHue: MpU OTCYTCTBHH CBSI3aHHBIX PAHTOB BEJIHUYMHA 1 T; 06-
~14

pamacTCsa B HYJIb.



Ilpu uucne ¢axmopog memnvuie Ui pPaBHOM CeMU MONCHO NOTb30BAMbBCS
cneyuanbHou mabauyell (pacuemnoe Sy 00AHCHO OblMb OObUE KPUMUYECKO20,
mabauunozo). Ilpu b6orvuiem uucie paxmopos 00cmamouHo, umoobvl 3HAYeHUe
pacyemno2o yp Kpumepus Gbiio 60Nble SHAYEHUA MAOIUYHO0 32 Kpumepus Os

coomsemcmayoweil cmenenu c60b600wl (v) u 0osepumenvHou seposimuocmu (P),
o0oviuno npunumaemon 0,95 unu 0,99. I'unomesa o nanuyuu co21acoO8aAHHOCMU
MHeHUll uccreoogameinel mModxcem ObiMb NPUHAMA, eclu Npu 3a0AHHOM YUcTe
cmenenetl c60600bl mabnuuHoe 3HaveHue x> menviue pacuemno2o ons 5%-1o2o
VPOBHS 3HAUUMOCHIU.

20. TTocTpoeHue anpuoOpHBIX IUArPaMM PAHTOB.

Tonyuenue 3nauumozo kosghpuyuenma xonkopoayuu (m.e. NoOmeepiIcoeHue
CO2NIACOBAHHOCIIU MHEHUU CReyuaiucmosg) odaem G03MOICHOCIb NOCHMPOUND
CPEOHIOI0 anpUOPHYIO OUASPAMMY PAH208, OMPANCAIOUYTO KOTIEKMUBHOEe MHEHUE
cneyuanucmos. [uazpamma paneos cmpoumcs 6 KOOpOuHamax. opouHama —
CYMMa paneos; abcyucca — paudxicupyemvie oovekmol (paxmopwt). Yem memnviue
CYMMA Panzo8 OaHHO20 hakmopa, mem 8vluie e20 Mecmo Ha ouazpamvme (puc. 2).
C nomowbo ouazpammsl paneo8 nPouU3B00UMCs OYeHKd 3HAYUMOCMU PaKMOpOa.

50
45 4
40 A
35 A
30 -
25 4
20 A
15 4
10 A I—

Cymma paHroB

X5 X7 X2 X3 X10 X8 X9 X1 X6

Puc. 2. I[I/IarpaMlx;a paHTOB

21. TlpunaTHe pelieHnii o CTpaTeruu MOCIeaYIONIero sKkcnepumMenTa. {ua-
rpaMMa paHroB MOXET UMETh CJIEIYIOIUN BUL:

» Pacnpenenenue (paznuune B paHrax) (pakTopoB M uMX yObIBaHHE paBHO-
MepHoe. B aToM ciydae ypoBeHb anpuopHOi HHGOpMAIUu BeChbMa HU30K, U TO-
ATOMY BC€ (PAKTOPHI JOJIKHBI BKJIFOUATHCS B SKCIIEPUMEHT.

» Pacnipenenenme paBHOMepHOE, a yObIBaHHE HEpaBHOMEpHOE. B aToM ciy-
qae, €CJId BO3MOKHO, JIyYIlle BKIIOYUTH B (PU3MUECKUN IKCTIEPUMEHT BCe (PaKTo-
PBI, HO BOBMOXKCH U allPUOPHBII OTCEB UX.

» Pacnipenenenne HepaBHOMEpHOE, a yObIBaHWE paBHOMEpHOE. Bo3MokeH
anpUOPHBI O0TCEB (PaKTOPOB C HU3KUM PAHTOM.

» Pacnipenenenue u yObIBaHWE HEpaBHOMEpPHOE (HAIpUMEp, SKCIIOHEHITH-
anbHOE). DTO HambOojee OJaronpusTHas CUTYyalMs, TaK KaK HY>KHO OTCEHUTb psif
(aKkTOpOB, OTHECEHHBIX K IIITyMOBOMY MOJIIO.



3. IPUMEP AIIPUOPHOI'O PAH)KUPOBAHMU S

1. TlocTaHOBKa €U U 3a/1a4 UCCIICIOBAHMIA:

Lenv uccneoosanuii: 060cHOBaHNE (HYHKIIMOHATIBLHOW CXEMBI, TApaMETPOB
U PSKUMOB pabOTHl MTHEBMATUYECKOTO arapaTa s OJHOBPEMEHHOTO BBICEBA
CEMSH KYKYPY3bl M COPTO B OJMH PSJOK C 33JIaHHBIMA HOPMOU U pacmpeecHu-
€M TIO TUTOIIA/I TI0CEeBa.

Obvexm uccned0o8anuii: TEXHOJIOTHUYECKUH MPOIIECC OJJHOBPEMEHHOTO BbI-
CeBa CEeMsH JIBYX KyJIbTYp ammapaToM THEBMAaTHYECKOTO JCHCTBHSI.

Ilpeomem uccnedosanus — napaMeTpbl U PeKUMbI pabOThl BBICEBAOIIETO
amnmapara J1Jisi OJHOBPEMEHHOI'O BBICEBA CEMSIH JIBYX KYJbTYp, 3aKOHOMEPHOCTHU U
XapaKTEPUCTUKHU UX BIUSIHUS HA OOBEKT UCCIICIOBAHMUS.

-

£ e 4
™ Ay
. z Rl

1

Puc. 3. DxcnieprMeHTaIbHBINA BBICEBAOLIMI anmapar JUisi COBMECTHOTO BhICEBA CEMSH KYKYypYy-
3bl U COPIO B OJUH PSAAOK: @ — (POTO SKCIEPUMEHTAIBHOIO anmnapara; 6 — cxema 3KCIepruMeH-
TaJIbHOTO BBICEBAIOLIETO ammapara: 1 - ceMeHHas kamepa Ui CeMsSH COpro; 2 — CEMEeHHas Ka-
Mepa I CeMsIH KYKYpy3bl; 3 - eperopojika; 4 - BaKyymHas Kamepa; 5 - mpocachIiBalolue oT-
BepcTusi; 6 — BbIpe3bl; 7 - MpucachIBaloOIas ienb; 8 - oTBepcTHs; 9- Bopommika; 10 — mepe-
ropoaka; 11- cemenHoil amuk; 12 — cemeHa Kykypy3sl; 13 — cemena copro; 14 — orru6 c6pa-
ChIBaTeNs JIMIIHUX CeMsH; 15 — Hakaika Jucka



[TockonbKy B DKCIIEPUMEHTAILHOM BBICEBAOIIEM armapare (puc. 3) mpo-
UCXOJIST JBa CAaMOCTOATENbHBIX IMpoIlecca BhICEBA CEMSH JBYX KyJIbTYp, B KOTO-
pPBIX HEKOTOpbIE (DAKTOPHI SBISIIOTCA OOUIMMHU JJisi 0O0OOMX MPOLIECCOB, TO TPH
pamxupoBaHUM (PAKTOPOB OHU OBLIN pa3AeICHBI HA TPU TPYIIIIbL:

- (haKTOPBI, BIUSIONINE TOJHKO Ha MPOIIECC BbICEBA CEMSIH KYKYPY3bl;
- (pakTOPBI, BIUSIOUIME TOJBKO HA IIPOLIECC BHICEBA CEMSIH COPTO;

- (pakTOpBI, OOITHE TSI 000UX MPOIIECCOB.

2. Bpibop mapamMeTpoB BbIX0/1a (ONTUMHU3AIMHI ) UITU OTKIUKA.

[TapamerpoM BbIXOJa (ONTHUMH3ALMK) TEXHOJOTMYECKOTO Ipoliecca BhICEBA
CEMsIH MPOMAIIHBIX KYJbTYp BbIOpaHa CpefHss Mojada CEeMsSH OAHOW sYEeUKOM
(BBICEBAIOIIIUM OTBEPCTUEM).

3. BeiOpansl ¢pakTopsl mo kaxxkaomy mporeccy: 10 GpakTopoB, BAUSIOMIMX TOIHKO
Ha IPOLECC BbICEBA CEMSH KYKypy3bl; 22 (akTopa, BIUSIOIMX TOJBKO Ha MpO-
1iecc BbiceBa ceMsiH copro (cM. cronberr 2 Tadi1.2).
Tabnuua 2
[IprmMep 3an0THEHHOM aHKETBI SKCIIEPTHOM OLIEHKH.
@DaxTOPHI, BAUIIONINE TOJBKO Ha MPOIIECC BHICEBA CEMSIH KYKYPY3bl

No HanmenoBanme | O6o3Haue- | Pasmep- | Unrep- Panru daxropos
/i (axropa HHUE HOCTh BaJ Ba- I'pynma sxcmepToB
pbupo- 1 2 3 4 5
BaHUS
1 2 3 4 5 6 7 8 9 10
1 YacroTa Bpa- X1 pan/c 1 2 1 1 1 2

MICHUs BBICEBA-
OIICTO JUCKa

2 | Benwuwuna pasz- X2 klla 1 1 2,5 2 3 1

peKeHHs B Ba-

KYyMHOH Kame-
pe ammapara

3 ITonoxenue X3 MM 15 3 2,5 3 2 3

HOJIBUKHOM 4Ya-

CTH TIEPETOPOI-
KM Kamep

4 KonunuectBo X4 LT 7 4 3 5 4 5
MpHCachIBaO-
LIUX OTBEPCTUI
Ha BBICEBAIO-

IIeM JINCKE
5 HuameTp npu- Xs MM 2,5 8 8 10 9 9
CaChIBAIOIIUX
OTBEPCTHH
6 Panuycwe yna- Xs MM 1 9 7 8 7 8

JICHUS TIpUca-
CBIBAIOILUX OT-
BEpPCTHH OT
[IEHTpa BhICE-
BAIOIIETo JAUCKA




OxkonuaHue 1adJI. 2

1 2 3 4 5 6 7 8 9 10

~
©

TommuHa qUCKa X7 MM 0,5 10 9 10 10

8 KoncrpykTus- Xs - - 5 5 4 6 4
HBII BapHaHT
BOPOIIMIIKH Ce-
MsH

9 Yron HakIoHa Xo rpa. 15 7 6 6 8 7
JIHA CEMEHHOM
KaMephbl
10 | PaccrosHue ot X10 MM 15 6 4 7 5 6
MePErOPOIKU

CEMECHHBIX Ka-
Mep 10 JHa ce-
MEHHOHN KaMephl

SlO = 55

»  (aKTOpHI, BIUSIONIUE TOJIHKO HA MPOIIECC BBICEBA CEMSH KYKYpPY3bI:

1) uacmoma epawenus evicesaioujeco OUCKa;

2) senuyuna paspedxicenus 6 6aKyyMHoOU Kamepe annapama,

3) nonoodicenue nOOBUNCHOU Hacmu nepe2opoOKU Kamep, 8bINOJHAIuel (yHK-
yuu copacvieamens "nuwHux" cemsn,

4) Konuuecmao nPUCACHIBAIOWUX OMBEPCMULL HA BbLCE8AIOUeM OUCKE,

5) ouamemp npucacwisarowux omseepcmuii,

6) paduycuvl yoanenus npucaculearomux omeepcmuil Om YyeHmpa 8blCe8arye2o
oucka,

7) monwuna oucka,

8) koHcmpyKmueHwIll 6APUAHT BOPOUULKU CEMSIH,

9) yeon naxknona ona cemenHo Kamepwl;

10) paccmosinue om nepe2opooku cemenHblx Kamep 00 OHA CEMEHHOU KAMEpPbl,

»  (aKTophI, BIUSIONINE TOJIHKO Ha TIPOIECC BHICEBA CEMSH COPTO:

1) wacmoma eépawenus svicesaroweco OUCKa,

2) GenuMUHA PA3pedCceHUst 8 6AKYYMHOU Kamepe annapama;

3) wupuna nepemviuku MexHcOy 0OmeepCmusiMu NyibCamopd, GblNOJHIOULe20
@yukyuu copacvieamens "muuiHux" cemsn,

4) yucno omseepcmuii nyivcamopa;

5) ouamemp omesepcmuii nyrbcamopa;

6) nonooicenue copacvisaroweco omeuba nyrbcamopa,

7) OnMuHa OKHA AKMUBHO20 NPUCACHIBAHUSL CEMSH,

8) wupuna oxna npucacvieanus cemsin,

9) paouyc yoanenus omeepcmuil nyibcamopa u OKHA NPUCACHIBAHUSL O YEH-
mpa svicesaroue2o OUCKa,

10



10) uucno evicesarowux sueek u NPOCACHIBAIOWUX OMEEPCULL 8 OCHOBAHUU
oucka,

11) wupuna evicesarowetl sueiuxu;

12) sbicoma evicesaroweti siuetik,

13) wupuna wenu gvicesaroujeco oucka;

14) paduycwl yoanenusi yeHmpoe npocacvléaiowux OmeepCcmuil om yeHmpa
oucka;

15) paouycel yoanenus svicesaiowux ssueek om yeHmpa OUcKa;

16) nonooicenue Ona cemennol Kamepvl N0 OMHOWEHUIO K OHY KOPNyca anna-
pama;

17) evbicoma 3a2py304no20 OKHA,

18) ouamemp npocacwviearowux omeepcmuii;

19) ouamemp weneobpaszyroujeii NPOKIAOKU OUCKA;

20) wupuna wucmuxa wenu,

21) monwuna ocnoanust OucKa,

22) monwuna weneobpazyiouell NPOKIaAoKU;

23) moawunbl HAKIAOKU OUCKA.

4. OmepalioHHBIC onpeneseHus (HaKTOPOB:
»  (aKTOpHI, BIUSIONIUE TOJIHKO HA MIPOIECC BHICEBA CEMSH KYKYpPY3bl:

1) wacmoma eépawenus evicesaioujeco Oucka — 3TO yrojl TOBOPOTa BBICEBAIO-
IIETO JTUCKa, BRIPAKCHHBIN B paJiiaHax, B €AMHHIY BPEMCHHU (B CCKYHIY).

2) seuuuHa paszpexcenus 8 6aKyyMHoU kamepe annapama (puc. 3, 6, nosu-
yus 4) — 3HaUCHUE «TITYOHMHBI» BaKyyMa B KaMmepe armapara, onpeaesieMoe
110 U3MEPUTEIIBHBIM MPUOOPAM CESITKH;

3) nonooicenue noosudICHOU yacmu nepe2opooxu kamep (puc. 3, 6, nosuyus 3),
sbinoansAweln Qynkyuu copaceieamensn "nuwnux" ceman — onpenensercs
CTETICHBIO TIEPEKPBITHSI BHICEBAIOIIIETO OTBEPCTHUS, U B 3aBUCUMOCTH OT Pa3-
MEpOB BBICEBAEMBIX CEMSIH COpachIBaTeIb MOKET MEHATH CBOC TOJIOKCHHUE
OTHOCHUTEJBHO CPEIHEro (HYJIE€BOr0) Ha BeIuunHy 1, ;

ome

4) Konuuecmeo npucacLlBaoWux omeepcmuil Ha evicesaioujem oucke (puc. 3,
0, nozuyus 8),

5) ouamemp npucacvisarouux omeepcmuii (puc. 3, 6, nozuyus 8);

6) paduycul yoanenus npucaculearowux omeepcmuil Om YyeHmpa 8blce8arye2o
oucka;

7) monwuna oucka — Tak Kak JUCK UMEeT COOPHYIO KOHCTPYKIIHIO, TO TOJIIH-
Ha ONpENEseTCSs CyMMOW TOJIIMHBI OCHOBAHHUS JUCKA, MPOKIAIKH H
HAKJIAJIKH,

8) KoncmpyKkmueHvlil 6apuanm G0POUIUIKY CeMsiH — BOPOIIMIKA MOXET ObITh
IeHTpayibHas (TJIaJIKa WK C YCUKaMHM), iepudepudeckas 00 KOMOMHUPO-
BaHHA,

11



9) yeon Haknona ona cemeHHOU Kamepbl — MEHSIETCS IIyTEM YCTaHOBKH B KO-
myce amnmapara BCTaBKH, UMUTHPYIOIEH JHO CEMEHHOM KaMephl, KOTOpPOe
M3MEHSET YroJl HAKJIOHA JHA CEMEHHOM Kamephl K ropuszontamu ot 0° mo
30%

10) paccmosinue om nepecopooku cemeHHbIX Kamep 00 OHA CeMEHHOU Kamepbl
- PAcCTOSIHUE JI0 IEPETOPOIKHA CEMEHHBIX Kamep OT 58 10 28 MM.

AHaNOTUYHBIM 00pa30M OIHUCHIBAIOT Bce 23 (akTopa, BIUAIONIMX HA TPO-
IIECC BBICEBA CEMSIH COPTO.

5. YcraHoBiieHHE UHTEPBAJIOB BapbUPOBaHUs (PAKTOPOB: BEIUUYUHBI UHTEP-
BaJIOB BapbUPOBAHMS KAXJA0TO (PaKkTopa MpuBe/IeHbI B Tab. 2 (cTonber 5).

6. PamxupoBanue GpaxkTopoB B MOPsIKE YObIBAaHUS MX BO3JIEUCTBUS HA Ta-
pameTp Bbixoja: Taoi. 2 (ctomnder 6-10).

IIpumeuanue: Koraa CueNUAINCT HE MOXKET IBYM HJIM HECKOJIBKUM (PaKTO-
pam IPUCBOUTH TIOCTIEIOBATEIbHBIE HOMEpPA PAHTOB, CUMTAS UX OJMHAKOBBIMU IO
CBOEMY BKJIaJly B TapaMeTp BBIXOJa, TO aKTOpaM MPHCBAUBACTCS OAUH U TOT K€
HOoMep (cpenmHee apudmeTndeckoe HoMepoB uiu 1mo Gopmye (13)). DT cBs3aH-
HBIE PAHTU MOTYT OBITh IPOOHBIMHU:

D(aj;a; K a,)=i+0,5(z—-1), (13)
rae @ — CBA3aHHBIN paHT;
ad — ¢akrop;
| — MOPSIIKOBBIN HOMEpP PaHTa EPBOTO CBA3BIBAEMOT0 (pakTopa;
Z — KOJIMYECTBO CBSI3BIBAEMBIX (PAKTOPOB.
Ilpumep: a) cMm. Tabm. 2, ctonber 6, cTpoku 1 u 2.

Btopoit u Tpetuii gakTopbl, 0 MHEHHMIO BTOPOTO 3KCIIEPTa, OKA3bIBAIOT

OJIMHAKOBOE BO3/CHCTBHE HA MapaMeTp ONTUMH3AIUH, TOTA! c1>(2,3)=% =25, U

000uM (pakTOpaM MPUCBAUBACTCS OJMHAKOBBIN paHr 2,5.
7. IlocTpoenue MaTpuIlbl allPUOPHOTO paHXHpoBaHus (cM. Tadi.l), B KOTOpOit

KOJIMYECTBO CTOJIOIIOB COOTBETCTBYET KOJIMYECTBY (haKTOPOB (B HAIIEM MPUMEPE
10 daxrTopoB) (Tabu. 1, cronbubl 3-12), a KOTUYECTBO CTPOK COOTBETCTBYET UHC-
JIy ONIPOIICHHBIX 3KCIEePTOB (Tadi. 1, ctpoku 2-7).

8. dopmainbHas mpoBepka paHxupoBaHus. CymMMa paHTOB B KaXKIOM U3 CTOJIO-
11oB (6-10) Taba. 1 onpenensercs mo Gopmyiie (1):
s, - 10(12 ) g
s cronbma 6 tabi. 2:
S, =2+1+3+4+8+9+10+5+7+6=55.
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9. OmnpenencHre CyMMBI paHTOB 10 (hakTopam 1o dopmye (2) mis ctpoku 7 B
Tabn. 1, mpeacraBistomel CyMMy CTOJIOIOB OT X1 A0 X10. J[71st mepBoro cromnbma:

5
Da,; =2+1+1+1+2=7.
=1

10. OmnpenencHue cpenHed CyMMbI paHroB 1o Gopmyiie (3) (OTHOIICHUE CYMMBI
8-t ctpoku Tabm. 1 x uncmy pakTopos).
10 5

DIPILN
=2 =(@)=26,8.

10 10
11. Omnpenenenne abCOMOTHON BEIMYMHBI PA3HOCTH MEXAY KaxJAOW CyMMOM
panroB 1o ¢akTopam (cTpoka 8, Tabn. 1) m cpemHedl cymmoil paHTOB (10
dopmyie (4)). Just Tabu. 1, cronben 3, crpoka 8: A, =[7-26,8=198.
12. Omnpenenenne kBaapara pazHocTed mo Qopmyne 5 (KBaapaTbhl 3HAYECHUN
cTpokH 8 Tabi1.1), 3aHOCUTCS B CTPOKY 9: A2 =19,8* =392,04.

13. OmpenencHue CyMMBI KBaJpaToB pazHocTel (cymma nudp crpoku 9 tadir.1)

Ilpumep: Tabn.1, cronber 13, ctpoka 8. T =

n
1o opmyne (6):S,, = > A? = 1857,1 (3HaueHne 3aHOCHM B CTPOKy 9 cTonber 13).
i=1
14. OmnpenesneHue mokasaTesied TPy CBSI3aHHBIX paHroB 1o Gopmyste (7). s
TEPBOTO PAHKUPOBAHMS CM. CTONOWBL 4 U 5 cTpokH 3 TabIL. 1: y, 4 = 235-2=6

(mnst panra 2,5);

15. OmnpenencHrie cyMMapHOTO TOKa3aTellsl CBS3aHHBIX PAaHTOB IO PaHXHUPOBa-
auio 110 Gopmyite (8). s tada. 1 crpoku 3 crondia 13: 7, =6.

16. Onpenenenue CyMMbl CYMMAapHBIX MOKa3aTeIeil CBA3aHHBIX PAHTOB 1O (Gop-

5
myne (9). s Tada. 1 ctpoku 7 cronbia 13: >T;=6.

j=1
17. Onpenenenne ko3¢ duinenTa Konkopaanuu mo gopmyse (10).

Pacuer mist 4-x nepBbIX 3kcmepToB (Tadi. 1): w= 12-1857.1 —0,901 -
25(1000 —10) —5-6

18. IlpeaBapurenbHas orieHKa K0d(h(UITEHTa KOHKOP/IAIIH.

B nameM nmpumepe: Tak kKak BennunmHa kodddunrenta konkopaanuu W = 0,901
npubamxKaeTcs K 1, To MeXAy MHEHUSIMU CIIEHUATUCTOB MMEETCS CYIIECTBEHHAS
CBS3b.

19. Ompenenenune 3HaYUMOCTH KOA(h(HUITMEHTa KOHKOPAAIIUH.

a) pacUETHBII xé KPUTEPUN:
» 10-1857,1

Xp
5-10-11—9
9

=33,81,
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o 2 o o
0) cranmapTHbBIN Y; Kputepuit 1t 95 % HOBEpUTEITHLHOW BEPOSITHOCTH
(wm st 5% ypoBHS 3HAYUMOCTH) TIPU YUCJIE CTETEeHEW CBOOOMbI v=10-1=9

(nmpunokerue): x> =16,92.

Tak kak TabIMyHOE 3HAYCHUE X% KPUTEPHUSI MEHBIIIE PACUYETHOTO, TO C
95% BepOSITHOCTHIO MOKHO yTBEPKJaTh, YTO MHCHHE BCEX CIICIIMAIMCTOB O CTe-
MIeHU BIHSIHUS (PAKTOPOB Ha MPOIIECC Coriacyercs ¢ Kod()PHUITMEHTOM KOHKOP/Ia-
unu, paBHbiM 0,901.
20. TloctpoeHue anpuoOpHBIX IUarpaMM PaHTrOB.

[Tonydyenue 3HaunMoro koddduirieHTa KOHKOpAAIUU (T.€. MOATBEPKIE-
HUE COTJIACOBAaHHOCTH MHEHHMH CHEIMaJMCTOB) JA€T BO3MOXKHOCTb IMOCTPOUTH
CPEIIHIOIO alPUOPHYIO AUArpaMMy PaHTOB B KOOpAMHATAaX: OpJUMHATa — OOpaTHas
CyMMa paHroB; abciucca — paHxupyemble 00beKThl ((pakTopbl). UeM MeHbIIe
CyMMa paHTOB JIaHHOTO (haKTopa, TEM BBIIIIE €r0 MECTO Ha auarpamme (puc. 4).

4 CymMa paHTOB

| X1 X2 X3 X4 X8 Xlo X9 X6 X5 X7 (DaxTophI

Haubonee BaxxHble (HhakTOpbI
Puc. 4. Jluarpamma paHroB AJisi TPYMIIbI SKCIIEPTOB

Heobxoaumo U3MEHUTh CyMMBI paHToB Uit (PaKTOPOB CIIEIYIOIIUM 00pa-
30M:

1) ompenenuTh MaKCUMAIBHYIO CYMMY, KOTOPYIO MOXKET UMETh (hakTop,
IIPH YCJIIOBHH, YTO BCE KCIEPTHI (5 YEIOBEK) MOCTABAT €IMHOIIACHO CaAMBbI MU-
HUMAJIbHBIN Ol (3HaUYeHne MUHUMAaNTbHOTO Oara - 10). Jlna nanHoro npumepa:
10-5=50;

2) Y3 HalICHHOW MaKCHUMaJlbHOW CYMMBbI BBICUMTHIBAIOTCS MOJYyYEHHBIE
CYMMBI 110 Kaxaomy ¢daktopy (Tabdia. 1, ctpoka 6) u 3aHOCSTCS Ha KOOPAUHATHBIE
OCH AMarpaMMbl PaHTOB JJIs TPYMIbl 3KcHepToB (cM. puc. 4). [{ns dakrtopa 5 no-
nydaem: 50-44=6.
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21. Cratuctuueckn OOBEKTHBHO M3 MHOXKECTBA ampUOpPHON WH(pOpManuu
BBIJICJICHBI TPU BeAylux (akropa (X1, X2, X3), OKa3bIBAIONINX HAUOOJBIIECE BITHS-
HUE Ha MapaMmeTp Bbixofa. JlanpHeime sSKkcrepuMeHTalbHbIE HCCIEA0BAHUS MO-
T'YT IJIAHUPOBATHCA TOJIBKO AJIS ATHUX MEPEMEHHBIX.

4. HOPAAOK IMPOBEJAEHUS PABOTbBI
1. IlocTaHOBKa LIE€aM U 3a7a4 UCCIEAOBaHUIM:
L]env sxKcnepumenma — MOBBIIIEHUE Ka4eCTBA OCEBA NPOIAIIHBIX KYJIb-

Typ NHEBMAaTUYECKUMHU CESIKAMU ITyTEM YCTAaHOBKH CEMSAIIPOBOJA C AaBTOMATHU3U-
POBAaHHOW CUCTEMOM KOHTPOJIA U YIPAaBIEHHsS KAa4eCTBOM BBICEBA IIPOIAIIHBIX
KYJIBTYD.

Obvexm uccnedosanus — HKCIEPUMEHTAIbHBINA THEBMATHYECKUN BBICEBA-
IOIIMM anmapar ¢ CEMAIPOBOAOM U aBTOMAaTU3UPOBAHHOM CUCTEMOM KOHTPOJIS U
yIIpaBJICHUSI KAY€CTBOM BBICEBA MPOIMAIIHBIX KyIbTYp (pHc. 5, mo3umuu 3, 6, 9).

—=

oot

Puc. 5. JIabopaTtopHas ycTaHOBKa ISl HCCIEeIOBaHUI MHEBMAaTUYECKUX BBICEBAIOIIMX armapa-
ToB: 1 — pama, 2 — 3JIeKTpOABUraTeIbh MOCTOSHHOTO TOKA, 3 — MPUBOJIHAS 1IeTlb, 4 — YACTOTHBIN
npeoOpaszoBarelnb, 5 — SKCIEPUMEHTAIBHBIA BBICEBAIOIIUH ammapar, 6 — ceManpoBoja, 7 — Ba-
KYyMHasl yCTaHOBKA C PETYJIATOPOM pa3peXeHHUs, 8 — KOMIpeccop, 9 — NaTUMKU U3MEPEHUs
CKOPOCTH CEMSIH Ha BBIXOJ€ U3 CeMANpoBoa, 10 — mepcoHanbHbI KOMIBIOTED
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B kadecTBe 00BEKTa HMCCIEAOBAHUS HMCIOJIB3YETCA SKCIEPUMEHTATbHBIN
BBICEBAIOIIIAN armapaTr ¢ aBTOMaTU3UPOBAHHOM CHUCTEMOW KOHTPOJIS U YIIpaBJe-
HUS Ka4eCTBOM BBICEBA CEMsIH TMPOIMAITHBIX KyJIbTyp (pHUC. 6), KOHCTPYKIHS KO-
toporo 3anareHToBana (I[Tarent Ne 175130 RU MIIK 7A01 C7/04).
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Puc. 6. DxcriepiMeHTaIbHBINA BBICEBAIOIINI anmapar ¢ aBTOMaTH3MpPOBAHHON
CUCTEMOM KOHTPOJISI U yIIPABJIEHUSI BHICEBOM MPOMAIIHBIX KYJIbTYP

[TneBMaTHuUecKkuil BhICEBarOIUi ammapaT (puc. 6) comepkut kopmyc 1 ¢
CEMEHHOM KaMepol 2 U KaMepoil pa3pekeHus (Ha 4epTexe He MOoKa3aHa), MEXIy
KOTOPBIMU Ha FOPU30HTAJILHOM Bajly 3 YCTaHOBJIEH BBICEBAIOIIMI TUCK 4 ¢ Ipu-
CacChbIBAIOIIMMU OTBEPCTUAMH S5 W IUIACTUHYATBIA OTpaXKaTeib I yIAJICHUs
«JIAIIHKUX» CEMSH 6, MPUMBIKAIOIINKA K TOPLEBON MIIOCKOCTH BBICEBAIOIIETO JIHC-
Ka, Ha TOPU30HTAIBHOM Bally 3 KOTOPOI'O YCTAaHOBJICHA IIEHTpaJbHas PE3UHOBAS
BOpolIWIKa 7. B HI>KHEN YacT KopIityca | BBICEBAIOILIETro arrmapara 4epe3 KpoH-
mTeldH 8 xomyToM 9 kpenutces cemsnporoa 10, mpeacTaBisonuil coooit TpyoOKy
KpPYIJIOTO CEYEHHS] U MMEIOLIMN TPU y4acTKa: NPAMOJUHENHBIN 11, kpuBoIHHEN-
HbIM 12 u yckopurenbHblid 13. Ha yckopurenbHOM ydacTke cemsnpoBoga 13 pac-
ITOJIOKEHBI EPBbIN 14 1 BTOpPO# 1aTyuKu 15, mpy 3TOM BBIXOABI IEPBOTO U BTO-
pOT0 JaTYUKOB COEAMHEHBI C COOTBETCTBYIOLIMMH BXOJaMU OJI0Ka MOHUTOPHHTA
Y KOHTpOJIs 16, Ha KOTOPBIN MOCTYIAET CUTHAN C JaTYMKa CKOPOCTH IMOCEBHOIO
arperata 17. Taxxe B Hauajge yCKOPHUTEIBHOI'O Y4acTKa CEMSIPOBOJA yCTaHOB-
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JieH OJIOK ympaBleHHUs] BO3AYIIHBIM MOTOKOM 18 (mpoccenbHasi 3acliOHKa, COMEP-
JKamiasi KOpIyc, B KOTOPOM pa3MelIeH NOBOPOTHBINA IUCK, COEIMHEHHBII C CEpPBO-
MIPUBOJIOM).

PaboTa mHEeBMaTHUECKOTO BBICEBAIOIIETO ammapara OCYIIECTBISETCS clie-
IyIOIMM 00pa3oM: ceMeHa M3 OyHKepa (Ha PUCYHKE HE IMOKa3aH) MOCTYIAIOT B
CEMEHHYIO Kamepy 2 Kopmyca | BBICEBAIOLIEro ammapara, U3 KOTOpPOW Mo JIei-
CTBUEM pa3peKeHHs], CO3/1aBaEMOr0 B BaKyyMHOU Kamepe (Ha pUCYHKE He MoKa-
3aHa), MPUCACHIBAIOTCS K MPHUCACHIBAIOIIMM OTBEPCTHSIM 5 BBICEBAIOIIETO JIMCKA
4. Bpamasicb BMECTE C BBICEBAIOIIUM JUCKOM 4, CEMEHA U3 CEMEHHON KaMmepbl 2
HNEPEHOCATCS K IJIaCTUHYATOMY OTPa)KaTemto 6, Mo IeHCTBHEM KOTOPOIO «JIUII-
HHUE» MIPUCOCABUIMECS CEMEHA BO3BpAIllaloTCs 00paTHO B CEMEHHYIO Kamepy 2.

Jlanee cemeHa TpaHCHOPTUPYIOTCS BBICEBAIOIIMM JUCKOM 4 B 30HY cOpa-
ceiBaHus. CXxojsliee C BBICEBAIOIIETO JIMCKAa CEMs YKJIAIbIBA€TCS HA BHYTPEH-
HIOIO TTOBEPXHOCTH cemsArnpoBoAa 10 Ha npsmonrHerHOM y4actke 11 m ckomp3uT
[0 HEMY KaK MO HAKIOHHOW TUIOCKOCTH 0 KPHBOJIMHEWHOTO ydactka 12. Ha
KPHUBOJIMHEMHOM y4dacTKe 12 cems ABMKETCS MO KPUBOJMHEMHOM MOBEPXHOCTH
MIOCTOSIHHOTO pajuyca J0 TeX MOp, 0Ka BEKTOP CKOPOCTH HE MPUOOPETAET rOpH-
30HTAJIbHOE HampasiieHUe. [Ipu BbIXOAE W3 KPUBOJIMHEWHOrO ydacTka 12 cemsi-
npoBoja 10 co ckopocTeio VK2, ceMsl IPOJ0IIKAET JBUKEHHUE MO0 YCKOPUTENIBHO-
My y4acTKy 13, HapaniuBas CBOKO CKOPOCTb 3@ CYET CHJIBI BO3IYIIHOI'O MOTOKA.
Cuna BozmymHoro motoka FBl Ha yckopurenbHOM ywacTke 13 cemsmpoBoaa
ONPENENAETCS CKOPOCTHIO BO3AYIIHOTO IMOTOKA, H3MEHEHUE KOTOPOrO IPOUCXO-
IUT 3a cu€T OJloKa yIpaBlIeHHs BO3IyIIHBIM moTokoM 18. Ha yckopurensHOM
ydacTKe 13 ropH30HTAIBHO IBMXKYLIEECS CEMS C IMIOMOIIBK BO3QYIIHOIO NOTOKA
pa3roHsieTcsl 10 CKOPOCTH, PaBHOW MO BEIMYMHE CKOPOCTH MOCEBHOIrO arperara
Va. PerynupoBka BO3IyIIIHOTO TOTOKA OCYLIECTBIISIETCS 3a CUET U3MEHEHUS yIJia
OTKPBITUS JIPOCCEJIbHOM 3aCIIOHKH, PACHOJIOKEHHOW B Hayalle YCKOPUTEIbHOIO
yuactka. IIpy paBeHCTBE CKOPOCTHM CEMEHHM M CKOpPOCTH IOCEBHOIO arperara
o0ecreunBaeTcs HyJeBast CKOPOCTbh CEMEHH OTHOCUTENBHO MOYBBI, UYTO MTPUBOAUT
K TOBBIILICHUIO PABHOMEPHOCTU PACIpPEAENICHHs] CEMSH O JJIMHE U LIUPHUHE PsiI-
Ka MpHU MOCEBE PA3IMYHBIX MPOMAIIHBIX KYJIbTYp. 3HAUEHUE CKOPOCTH CEMs Ha
YCKOpPUTEIIBHOM yuacTke VC omnpezensieTcs nepBbiM 14 1 BTOpbIM AaTunkaMu 15,
CKOpOCTh IIOCEBHOro arperara Va omnpezaensdercs gatuukom 17. JlanHble 3Haye-
HUS MOCTYMNAIOT B OJIOK MOHUTOPHUHTA U KOHTPOJIS 16, B KOTOPOM OCYIIIECTBIISCT-
Csl CpaBHEHHE CKOPOCTEH U BBIpaOOTKa YHPABIIAIOIIECTO BO3JACHCTBUS IJIsi CEPBO-
MIPUBO/IA IPOCCEIbHOM 3aCTOHKH (OJIOK yIpaBJIeHUs BO3AYIITHBIM MTOTOKOM) 18.

Llens pabomwsi — TMPOBECTH aNpPUOPHOE pPAHKUpPOBaHUE (HAKTOPOB, IEil-
CTBYIOUIMX HA SKCHEPUMEHTAIBHYIO CESUIKY C aBTOMAaTHU3WPOBAHHOM CHUCTEMOIA
KOHTPOJISL U yIPaBJICHUS] KaueCTBOM BBICEBA MPOMAIIHBIX KYJIbTYp, T.€. IPOpaH-
KUPOBaTh N TOTEHLIHATBHO BO3MOXHBIX (PAKTOPOB, MPUCBOUB UM paHTH
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1,2,3....n. Ha cTaguu TpPEeABAPUTEIHLHOTO U3YyUYCHUSI 00BEKTA U MpeAMETa Ucclie-
JTOBAHUM.

2. Bri6op mapameTpoB BeIX0/1a (ONTHMHU3AIIAN) UM OTKIIKA.

[TapameTpoM BbIXoAa (ONITUMHU3AIMHN) TEXHOJIOTHYECKOTO Mpoliecca BhICEBA
CEMSH MPOMAIIHBIX KyJIbTYpP BBIOpaHA CKOPOCTH CEMSH Ha BBIXOJIC M3 CEMSIPO-
BOJA.

3. Bb160p dakTopoB, BIUSIONIMX HA TapaMEeTp ONTUMHU3ALIHH.

N3 nurepaTypHbIX HCTOYHUKOB M TEOPETUUYECKUX HCCIIENOBAaHUN IKCIEPU-
MEHTAJIBHOTO BBICEBAIOLIEIO amlmapara CIEQyeT, YTO Ha CKOPOCTh CEMSIH Ha BbI-
XO07I€ U3 CEMSIMPOBO/IA BIUSIOT cieayromue GpakTopsl (puc. 6):

X, - CKOpPOCTb BO3AYLUIHOI'O IMTOTOKA Ug , IO4aBacMOIo B HarHeTaTeIbHbBIN Y4aCTOK

2 ¥ yCKOpHTEJb 3 CeMAIPOBO/A, BapbupyeTcs B uHTEepBasie oT 20 10 8 M/c ¢ uH-
TepBaJIOM 6 M/C;

x,- JUIMHA YCKOpHUTeNs cemsnpoBoaa |y, Bapsupyercst B uutepane ot 0,16 10

0,08 m ¢ uatepBanom 0,04 m;
X, - YIJIOBasi CKOPOCTh BBICEBAIOIICTO JIUCKA (0, Paji/C, BapbUPyeTCS B HHTEPBAJIC

or 2 10 4 pax/ ¢ uatepaiom 1 pan/c;
X4 - pamuyc pa3MelIeHH s IPUCACHIBAIONINX OTBEPCTHH R , M;
X5 - KO>((HIMEHT TPEHUs CeMEHH O ceManpoBo T ;

Xg - ko3¢ duumnent napycroctu cemsin K, ;

X7 - Macca CeMEHH IOCEeBHOTO MaTepuaia M, Kr;

xg - umHa | ygactka cemsmposoaa |y, m;

Xg - YTOJI CXO/1a CEMSIH C BBICEBAIONIETO AUCKA [, Tpaj.;
X1p - paaunyc kpuBu3Hbl || yuacTka cemsnpoBona p, M.

Bce BrIIe IepeunciieHHble PaKkTophl BHECTH B CTONOMBI 2-4 Tabm. 3.

4. OmnepauuoHHble onpeneneHust gpakropos. Onucarb ONpPEETIeHHs] BCeX
10 pakTopoB m1st 00IIEr0 MOHUMAHUS SKCIIEPTAMU KaXA0T0 U3 HUX.

5. VHTepBanbl BapbUpOBaHHMS Kaxaoro ¢akropa BHECTH B Tabn. 3
(cTonber 5).

6. PawxxupoBaTh QakTopbl B MOpsAKe YObIBaHUS MX BO3CHCTBUS Ha mapa-
METp BBIXOJIa U BHeCTH B Ta0J. 3 (cTonber 6-10). [Tpu Hamu4yuK CBA3aHHBIX paH-
roB omnpenesseM ux mo Gopmyie (13).

7. IlocTpouTh MaTPHILy aPUOPHOTO PAHKUPOBAHUS 10 Ta0d. 4, B KOTOPOI

KOJINYCCTBO CTOJ'I6I.IOB COOTBCTCTBYCT KOJIHNYCCTBY Q)aKTOPOB, a KOJIHU4eCTBO

CTPOK COOTBCTCTBYCT YHUCITY OIIPOIMICHHBIX 9KCIICPTOB.

18



AHKEeTa SKCIIEPTHOM OLICHKH

Tabmauma 3

HaunmenoBanue
dakTopa

O0603Ha-
yeHue

Pazmep-
HOCTb

HuTtep-
BaJ Ba-
pBUpO-
BaHU

Panru dhakTopoB

I'pymma sxcnepros (M=5)

2

3 4

2

5

7

8 9

10

CkopocTb  BO3-
IYIIHOTO TOTOKa

v

8

X1

M/c

6

JnuHa yckopure-
I ceMsNpoBoJa

l;

Xo

0,04

VrioBas CKO-
POCTh  BBICEBAIO-
mero aucka

pan/c

Paguyc pasmenie-
HUs IIpHUCaCHIBa-
IOLUX OTBEPCTUH

R

Xa

0,02

Koadppunumenr
TPEHHUsI CEMEHHU O

CEMANIPOBOJ f

Xs

Koadpdpumment
NapycHOCTH  ce-

MSH KH

Macca CEMEHU
IIOCEBHOIO Mare-
puana M

X7

KT

JimmHa | ydacTka

CeMANPOBOJA Il

Xs

MM

VYron cxoma ce-
MAH C BBICCBaAIO-

ero auckKa ﬂ

Xo

rpaj.

15

10

Panuyc xpuBU3HBL
Il ygactka cems-

nposojga L

0,015
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Marpuiia anpruopHOTro paHKUPOBAHUS

Tabnuua 4

/1

Hcrounu-
KH WH-
¢dhopma-

uuH (3KC-
TIePTHI)

(m=5)

®daxropsl (N=10)

X1

X2

X3

X4

Xs X

X7

Xg

Xg

Xio

p
T = ;Y(k)j.

10

11

12

13

~NOORWIN|-

10

KaK CyMMy CTOJIOLIOB OT X1 IO X11 M BHECTH B CTPOKY 7 (Tabu1. 4).

udp crpoku 7 Tadn.4).

Ta611.4) o hopmyie (6).

8. IIpoBecTr popMaIbHYIO IPOBEPKY PAHKUPOBAHUS U OIPE/ICIUTH CYMMY
PaHTOB B KXKIOM 13 cTOJIONOB Tab:. 3 mo hopmye (1).
9. OnpenenuTh CyMMBI PaHroB 1o (akTopam 1o dopmyiie (2), mpeacTaBiss

10. Onpenenuth cpeaHio cymmy panroB T mo ¢opmyie (3) (oTHOIICHHE
CYMMBI /-1l cTpOoKHU Ta0i1. 4 K uncity pakTopoB).
11. Omnpenenuth aOCOJIOTHBIE BEJIMYMHBI PA3HOCTU MEXKAY KaKIou
CyMMOM1 paHros 1o (akropam (ctpoka 7, Tabin. 4) u cpenneit cymmoii panros Al
o popmyie (4).
12. OmnpenenuTh KBaApaThl pa3HOCTEH Aiz no ¢opmyne (5) (kBagpats

13. Omnpenenuth CyMMBI KBapaToOB pazHocTed S, (cymma 1mdp ctpoku 8

14. OmnpenennTs MOKAa3aTeIN TPYMI CBA3AHHBIX PAHTOB J(K) j o dbopmyre

(7) (pu ¥X HATHYUK).
15. Omnpenenants CyMMapHBIi [MOKA3aTEllb CBS3aHHBIX PAHTOB IO PAHIKH-

poBaHuio | j o popmyze (8).

16. OmpenenuTh CyMMBl CyYMMapHBIX ITOKa3aTelIed CBS3aHHBIX PAHTOB

ZT,- o opmyie (9).
j=1

17. Onpenenuts kodppunuent koukopaauuu W o popmyse (10).
18. IlpenBaputenbHO OLIEHUTH KOIDPUIIMEHT KOHKOPIAIMH 0 €r0 YHCIIO-
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BOMY 3HA4YCHHUIO.
19. Ompenenuth 3HAUNMOCTH KOA(D(DUTTHEHTA KOHKOPIAIIHAH:

a) OMpeJIeNIUTh PaCUETHBIN XFZ) kputepuii o hopmysie (12);

o 2 o o
0) ompeneNuTh CTaHAAPTHBIA )1 KpuTepwid At 95 % JoBepUTEIIbHON Be-
positHOCTH (WiH 171 5% ypOBHSI 3HAYUMOCTH) TIPU YHCJIC CTEIIEHEH CBOOOIBI V
(mputoskeHHe).

2
CpaBHUTH pacyeTHOE U TaOJUYHOE 3HAYCHUS )y~ U CIENaTh BHIBOJ O COTJIa-

COBAaHHOCTH MHEHUS BCEX CITCIIUATUCTOB M O CTCTICHH BIMSHUS (DAKTOPOB Ha pac-
CMaTpUBaEMBbIN IIPOLIECC.

20. IMocTpouTh ampUOPHYIO TUArPAMMYy PaHroB (CM. pHC. 4).

21. CtaTUCTUYECKU OOBEKTUBHO M3 MHOXKECTBA almpHOpPHON MHOOpMaIuu
BBIJICIUTHh TPHW BEAyIUX (PaKTOpa, OKA3hIBAIOIINX HAWOOJbBIICe BIMSHUE HA TIa-
paMeTp BBIXOJa, C IENbI0 JabHEHIIIET0 MCCIEAOBaHUS MpoIlecca ¢ TIaHuPOBa-
HUEM Tpex(akTopHOTO IKCIIepuMeHnTa 1o 1any bonka-benkuna.
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[MTPMJIOXXEHUE

2
Kputnueckue 3nauenus X1 -kpurepus Ilupcona
1pu ypoBHe 3Haunmoctu 0,05

Yucio creneHeii cBo0OIBl V X % Yucio cremneneii cBo0Osl V X%
1 3,84 12 26,3
2 5,99 13 27,6
3 7,82 14 28,9
4 9,49 15 30,1
5 11,07 16 31,4
6 12,59 17 32,7
7 14,07 18 33,9
8 15,51 19 35,2
9 16,92 20 36,4
10 18,31 21 37,7
11 19,68 22 38,9
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